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Erected by Messrs. StRaCHxn Sc Henshaw, Ltd, Bristol. 



MECHANICAL HANDLING OF 
MATERIAL 'AND ITS NATIONAL 
IMPORTANCE DURING AND 
AFTER THE WAR. 

>>*■ 


Bv 

GKORGIv 1<RH])I-:RTCK ZIMMKR, A.M.Iiist.C.l'. 


W ith 134 Illustrations and 10 Collotype Plates. 


R'.’pniilc'.l Jrom - ( 'IrSIRR'S h'NGL\RRRh\G PWNTlll.Y." 
Mdi'ch to Dccemhi'y, _ . 


London. 

C'BOSIA' l.UCKWUOiL & SOX, 

M.viaoNiiKs’ IIaii Loukt, Ludg.-vik Xjll, E.C., and 
1>K0\DW.\V Westminsiek, 



BY TH€ SAME AUTHOR. 


750 pages, with over 1,000 illustrations, Super Royal 8vo. 
Price £2 23. Od. net. 

THE MECHANICAL HANDLING 
and Storing 
OF MATERIAL. 


A TriMti.s<‘on 'iu‘ ll.uMilin^r ami S^onn^rof Mulrnal xifli as 
rt>a!. Ore, 'rmibft. ikf , l»y Antoiiiatu: oi Srini-Aut<>malK‘ 
M.iciniH-i\, togcliKT \Miii l.hf V'.uious At'co.'.xnICS uv<l in tli'* 
.Mampiiialion of .Midi IMiiiif, ami llcaiin^' tullv willi t)ic 
Hamllins:, Sinnnjr- ainl W'ardioii.snii' of diain ami Coal 


JvONDoN cHnSBV LOcKW'ool) & SOX. 7. St.vtk.m.kn 
II \i.i. Cm KT, K c 



Handling Material by Labour 
Saving Appliances During and After 

the War. 

By George Frederick Zimmer, A.M.l.C.E. 


I F it IS a truism that tlic national 
cconomi' of the civilised world 
cannot do without the mar lime 
for handliiifr and storing its raw 
materials and its fuel, it is doublv 
so at this time when tlic toll 
claimed from the ranks of labour by 
the Furopcan War has more than 
decimated the staff of niaiiv an in¬ 
dustrial establishment. 

We should bear in mind that the¬ 
oretically a manufacturer is justified 
111 laving out capital to the e.xtcnt cf 
£'i,ooo for every man he can rejilace 
by machinery, and in practice if 
driving power, supervision, lubrica¬ 
tion, interest on capital outlaw de¬ 
preciation and repairs are taken 
into account, an outlay of aiijiroxi- 
niately per man replaced, ap¬ 

pears to be well within the province 
of a commercial transaction, but 
there is not even an\' necessity for 
such a capital outlay to save the 
labour of one man, as such an 
amount spent is more likely to 
release five or six lafiourers I’he 
present time no doubt bids oppor- 
tiiniti* of investing capital with 
ample secunt}' and at a tempting 
rate of interest; but, notwithstand¬ 
ing this, it is Imsolutely sure that 
capital invested judiciously now by 
the iiiaiuifaeturer in labonr-sa\ing 
inaehinerv will not onlv \-iel(l inli- 
nitely higher returns than such in¬ 
vestments, but it will be an act of 
patriotism as well, 

Hie principal object of this se?ies 
of articles is to induce those in 
responsible positions in ammnmtion 
and other, industrial establishments 


to replace every available man by 
the machine, and in order to enable 
them to do so examples of systems 
and executed [dants will be brought 
before their iiotue, and il is hoped 
tliat some of tliese examples may 
be found ap[)lica,l)le, though perhaps 
willt inodifiealions suiting local con¬ 
ditions, to existing industrial estati- 
hshmenls for the benefit of the 
owner and the country at large, 
riie installation of the filants and 
niaelimes desc ribed and illustrated 
111 this series of articles have 
efk'i tod or will effect a saving of 
v'orkers, ranging with the nature 
and importance of the plant, from a 
single unit ii]) to as many as 2i;o 
men, or more than sufficient for a 
company of infantry. The actual 
saving of hands in any industrial 
plant ( nnnot always be pointed ^iift 
vvitli certainty, and it is therefore 
often oimtted for that reason and to 
avoid tautology, hut the saving of 
labour units in all plants is often too 
obvious to need eoininent. 

,'\11 th(^.iis'taiThtions described and 
aiK’oeated arc on approved methods 
well bevond the ex[)crimental stage, 
so that tliey can be recommended 
with conlidence, Ifarge schemes for 
new installations have been avoided, 
as they are probably out of place 
during this crisis, and the subject 
has been confined more or less to 
smaller auxiharv plant which may 
be erected either in existing factory 
buildings or in close proximity to 
them. 

• Most of the nipchanual devices 
for hantUing material’m bulk a^e 



well known, no doubt so well that 
they need not be described or even 
er;unierated here, but there arc new 
applications of familiar systems of 
handling which deserve more than 
a passing remark. 

PNEUMATIC HANDLING. 

The first of these apiilianccs 
IS the pneumatic system invented 
bv 1 '. If. Diickhain in the clos¬ 
ing vears of last century, one 
of the most epoch-making inno¬ 
vations on all known systems of 
handling, a system in the applica¬ 
tion of winch the material to be 
handled d<,>es not come into contact 
with the iiuiltiphcity of working 
parts, as is the case with most ele¬ 
vators and conveyers The jineii- 
matic elevator sucks the material 
thn.iugh a no/.zlc and a senes of 
pipes, say from the ship’s liold, to 
an elevated canister, from which it 
leaves via an air tra[) to its destina¬ 
tion, an exhauster furnishing a ])ar- 
tial vacuum Irv pipes connected with 
the said canister; an ideal concep¬ 
tion of essentially British origin 
which has in tlic last two decades 
received the sincerest form of flat¬ 
tery from competitive nations. 

It IS true tliat those who have 
exploited Mr. Diickliam’s invention 
haye left the marks of tlicir 
ingenuity upon the details of the 
system. When we consider that 
owing to the initial advantage of the 
system, alreach' mentioned, it ran he 
used for hard and cutting sub¬ 
stances with better ^siiTrs. than aiu’ 
other convever, or elevator, it* is 
amazing that for iiradically twenty 
years u was only applied to wheat 
and other gran, which is easily 
handleci bv any other conveying 
appliances, so that one of the prin¬ 
cipal benefits was lying fallow. But 
nriw we ran record the applu^ation 
of the Durkham sv'stem to-ashes 
from boiler-houses, to coal from the 
raiKvav siding or the stockhcap to 
the boiler-house, to the conveying of 
line cement from the silos to tlif 
pji'king rorftn, besides tlir handling 


of cheinivals, potatoes, grefn malt, 
etc. , 

The Uarley system, the name by 
winch the pneumatic handling oi 
ashes is known,«is an achieved suc¬ 
cess. It IS exploited by the Guaran¬ 
tee ( onstriiction Co., of New York, 
and they have numerous installa¬ 
tions at work, including plants for 
tile Llnitcd Stiitcs Navy Uepartmenl. 
.As far as the writer is aware, there 
are no such plants at work in this 
country lor handling aslses, coal, 
and other hard and (putting sub¬ 
stances which rcdiKC the lilc of ordi- , 
11.11 v convevcis matenally without 
being detrimental to pneumatu 
plant except to a negligible extent. 

A diagram of an installation, on 
the Darley system, for handling coal 
and aslics in ci.mncition with a 
boiler-house of the Baldwin Loco¬ 
motive Works, IS shown in Fig. l 
’The railway truck is shown over 
tlic receiving hopper from which 
the coal passes over a recipro¬ 
cating feeder, through a pair 
c.il crushing rollers to reduce it 
to a more uniform size, the 
suction ])ipc receiving it just below 
these rollers and delivering it into 
the /ti-ton silos aboce the boilers- 
from where it is distributed by a 
travelling wcigh-hnppcr to the dif¬ 
ferent boilers The ashes I rom each 
boiler accumulate in small hoppered 
receptac les, and are let out at inter¬ 
vals into the suction pipe of the' 
ashcs cimvc-yc!. and Imally into the' 
30-tc.)n ash hopper, from which the\' 
are let out into some of tlic em])tv 
coal trucks. AH this is clear from 
a glance at the illustration, as well 
as the exhauster and dust collector 
in the small lean-to. 

In this respect it' should he niep- 
tionc'd th.at in a pneumatic elevator 
the material lloats, so to speak, in 
a current of air, from which it is 
separated at the delivery [lomt ("the 
eariistcr). To ensure the material 
floating more or less in and with the 
air’ it IS essential that the air should 
travel faster in the conveying pipes 
as the specific gravity of the mate¬ 
rial to be handled increases, other- 



\visc it will have a tcn(lcm\' to 
separate from the air during travel, 
thus blocking the pipes* esjiecially 
the portions which,are hon/ontal or 
nearly so. .As very considerable 
power IS necessary to propel air at a 
greater speed, it is obvious that in¬ 
stallations for heavv materials such 
as coal and ashes irciiiiirc more 
powerful pumps. 


automatic, but the use of such a 
ii iivi-vei with its delicate parts lor 
such rough work as handling ashes 
IS a very wasteful policy. As a 
matter of fact, the difliculty of ash- 
liandling has in this country often 
lieeii solved along the line of least 
resistance, i.e , the work has been 
left to the man with the shovel and 
'.V lieelbarrow, who inigiit be more 



Besides the pneumatic |)l,iiit being 
superior to ordinary loiiveyem tor 
tlie ajiove purposes, what an army 
of nil'll could he rejilai ed, because 
even if an establishment has sulli- 
(jieiU enterpri*^ to install an nrdi- 
narv conveyei f'lr its ashes, it gener¬ 
ally takes some hand-labour to 
shovel the material on, while 
with a iineuinatie installation it 
need only be raked into an 
opening in front of each fur¬ 
nace. It IS true that a gravity 
bucket conycyi'i, which olten 
sirnultaneouslv feeds the coal 
bunkers over flie boilers and eollerts 
th^ a^shes'froni under them, is epute 


advantageously employed at all 
times, am' au.K' than ever now, 
,\Vhat *nas been said with regard 
to the mechanical disposal of ashes 
from boiler-houses applies eciually 
much to the stokeholes of steamers, 
and it must be adfliitted to the ship- 
ewners' credit tliat tliev- are more 
enterprising in that respect than 
their colleagues on shore. Ihe 
aiip^ances "sed afloat are princi- 
pallv oil the pneumatic and hy¬ 
draulic principle, and the most 
important of them have been de- 
i-ciilH'd ,md illiistiatcd m ( .Vssii.k’s 
of .Angu'^ and XovemlM'r, 1()I2. 

.Apart from its ■ospi ml utility, for 






handling hard and rutting sub¬ 
stances, the pneumatic iinloadcr is 
extending its usefulness to the hand¬ 
ling of wtieat and other grain m 
small establishments. It should be 
borne in mind that at tlic introduc¬ 
tion of the system it was only avail¬ 
able to big establishments owing to 
the great initial cost of such instal- 


considerably. Whereas it took ^ h.p, 
per ton of si'rain handled per hour it 
can now be done with less than 
2 h.p. This, together with other 
imiiroiements, has brought the sys¬ 
tem within the reaih of an\ enter¬ 
prising milier, maltster, or corn- 
niercliant, who i an now avail 
himself of ap eilicient pneumatic 



lations, and the e.xcwesive consump¬ 
tion of power as compared t.’ith tlpit 
necessary for ordinary Inicket dela¬ 
tors. In spite of the latter circum¬ 
stance, the flexibihti' of the system 
and the ease witl! which all t oriicrs 
of the ship’s hold can be reached for 
remoMng the grain, its installation 
was found lucrative owing to the 
saving of the veri expensive tiiin- 
niing necessary with all other modes 
of discharge. However, the im¬ 
provements achieved, particularly in 
the direction of the choice of mor^ 
suitable typfs of exhausters, have 
reduced the consumption of power 


plant to transfer lus grain from the 
< anal barge ilirert into his granary 
with a luinimum of expense. Such 
plants arc exeiuted on the latest 
lines l)\' Henry .St”',on, Ltd., ol 
.Manchester, wlio exploit the patents 
of A. 11 . Mitchell, the Hulk Gram 
Lnginecr of the Port of London 
Authority. One of the latest plants 
of small capacity has recentl)- been 
installed by Messrs. Simon for John 
Jackson & Sons, Salford (see dia- 
grartj, P'lg. 2'. Ihis plant has a 
capacity of 50 tons per hour and un¬ 
loads barges on the Manchester Ship 
Canal. The vacuum pumfi is of the 




vertical piston t\])e and eloctricall)’ 
driven. Fhe particulai* features of 
interest are tlie air t ra]) i Fij;. 3'; and 
the telescopic p'rain juiie (Imj^. 4 c 
The pump p'i\es ‘a lutth efficiency 
with a low \ a( uum or small pressure 
rlifference of some 7 "i to H in. of 
inercurv, the speed is its r.p 111., 


ting between the fitting surfaces of 
the bo.v and its seating are avoided. 
The tumhling-ho.\ r. (Fig. 3). is 
divided into two chambers J and II 
which are alternatelv brought into 
register with the gram outlet K at 
the base oi the lanister. It will be 
seen from the illustration that in the 



and the electric motor driving it is 
ot (So h.p. •• 

* The air-trap nr tunihling-hox 
resembles the original Diiekham 
trap, but instead of being loose lil¬ 
ting so as to tip over automatically 
as each chamber of the trap is full, 
the new type is operated mechani¬ 
cally. This has the advantage that 
a better fit is obtained, and ^there¬ 
fore a smaller loss of vacuum, and 
also that stoppages of the tumbling- 
hpx,owing to sticks and straws get- 


posilion of the trap as shown the 
chamber J is receiving the gram and 
IS in communicatum with the vacuum 
111 the canister and the door L is 
tliercfore held tight by the pressure 
of the atmosphere. Ihe chamber FI 
IS ^hscharging, the vacuum having 
been destroverl bv the port opening 
seen at the top right-hand corner 
bevond the easting M. 1 he ports N 
are connected with the mam vacuurn 
piiie, which produces a partial 
vacuum* alternately In the ^com- 





partments J and II prior to 
their coimminicatino with the out¬ 
let ‘ K, to prevent a sudden in¬ 
rush of the air from the roiii- 
pnrtnienfs into the (.anister, whuh 
inipht disturb the norninl flow of the 
fjrain. Tliere is a parkiiif; strip O 
pro\ided between the two roiiipart- 
ments of the tiiinblcr, held bi- 
sjirings against the upper fare of 
tlie casting M. The rest of the fit¬ 
ting surfaces including the doors L 
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are leather faced. A crank and 
connecting rod 1’ in conneition with 
the niechanisin operated by a train 
of spur wlieels give the tumbler 
lo tips per minute. 

riie telescopic pipe, Fig. 4, en¬ 
ables the operator to alter the 
heiglit of the no/./le to the c.xtent 
of 10 ft., as the leiel of the grain in 
tiie barge iua\' change, llic ipiper 
pipe slules inside the lower one in 
su( h a wav as to prevent any grain 
entering between the joints. Ihe 
packing |onit consists of ;V ring of 
soft self-lubricating packing A neld 
in place by spring H and flange C. 
3 The pneknig rests upon a loose ring 
I) between whuh and the Hanged 
end of the lower pipe is a rubber 
ring F,. I he lower portion of the 
pijie is raised or lowered by wire 
ropes over the two guide pulleys 
shown. 

Ihe suction nozzle is illustrated in 
I'lg. s. It consists of three parts, 
two of which form the duct for the 
grain whilst tiie third forms an 'iilcl 
for tlie admittance of surplus air. 

I Ills third seclion joins the two 
former pijies in sm h a way as to 
lca\e an annular air space. Ihe 
amount ot air admitted through this 
111 excess of that entering witli the 
gram depends upon the' nature of 
the gram, wluTlier specifn ally light 
or heavy, and can be- rc'gulaled 1)_\ a 
butterlly \al\e. 

Ihe "/ii I i/Hi// IS as follows 

The vacuum c'reated in tlie luimi) is 
connectc'cl by a i(i-in. sheet sfc'cT 
main to the oiitlc'l of a cvclonc dust 
c-cHlc-ctor litteci with discharge vaKe 
to permit the dust extracted froiii 
the gram to he sacked off. Ihe in¬ 
let to the dust c'ollec tiT, "is coiincctc'd, 
to the grain-rec ening canister, while 
the latter is in coiuinunnation with 
tlie receiving nozzle in the barge liv 
means of a scries ol rigid and 
flexible pipes (see Fig. 2). .'\s soon 

as the pump is set to work and the 
receiving nozzle adjusted, the grain 
enters, the canister tangentially, 
settles at the bottom of tins receiver 
and IS drawn off through thq air trap 
to an elevator which disposes of, the 



grain to its final destination. 'I'hc air 
and dust e.xliausted <ml of the 
canis’fer pass to tlie piini]) \ia the 
cyi'lonc dust collector, which latter 
eliiniiiates the dust* so tliat the air 
IS freed from the wheat dust which, 
owing to the silica partules it i on- 
tains, is iniurioiis, not only to the 
pump, but also to the,lungs of tl'e 
men emiiliwed It is belieied that 
the power consumed 1)\‘ tins pi,in 
does not exceed I I h p per ton jier 
hour 


intake pipes 1, are so made as to he 
readili’ conneited and disconnected 
from the grain reieiier h, whilst tke 
receiver itself is suspended under 
tlie root (', and tr.uels on rails for 
some (list,line I he intake puies are 
suspended Iroiii a ninwav 1) carried 
on brackets liexond the crane 
girder Willi thm ])ro\iSK>n tlie in¬ 
take pipes ina\ he turned round and 
swung clear ol the crane when out 
of use. In tins p.articular jilant tlie 
air-trap (1 is ol the' rcwolcing wheel 



Another interesting installation is 
that e/erted by tlie same firm of en¬ 
gineers at (larr’s Mmir Mills, Ltd , 
•Sillotb, which IS capable of liandhng 
7 S tons of s*<nn per hour i.see 
log. bs 'I'his installation is of 
special interest, as it sliows the 
adaptabihtv of a pneumatic plant to 
existing circuinstanrc^. 1 he general 
principle is the same as in the pre¬ 
cious plant, but it had to be sec de¬ 
signed that it would not clash with 
nr hamper in any way the working of 
an existing hydraulic crane A on tha 
railway siding B. In order to get 
ove.r ihe various obstacles the mam 


tvpe, as there, was not suflicient 
hc^nlrocnn for I lit' tumbler trap pre- 
vionslv (lesenbed, I be trap is 
operatc'd by electric motor, the 
spc'ecl of which IS reduced lyv double 
spur reduction ^‘ar, and il dis¬ 
charges the gram on to two hand 
c’Dnvc'V'ei'' 1 which c'onvc) it to the 
silos. 

* 

ASH HOISTS. 

With regard to the removal of 
jshes from boiler-houses, there 
are other meehanieal jneans than 
the pnenmattr method iust njeii- 




turned, and inoreoxer, biieh pneu- 
niatie plants would ho loo expensive 
foe smaller installations. \Vc will 
therefore iinestif^ate what further 
dexiees ran he rei ominended, and 
to <lo so w e must eliminate all plant 
of a eoinplex eonstnietion, as ashes 
are so abrasive as to destroy very 
<iuiekly an\- ineehanieal ]iarts witli 
winch thev come in contact, besides 
jiossessing other destrnetne ele¬ 
ment^, as the ashis inav he hot or 


been mentioned as ordinary con¬ 
veyers onlv* the push-plate uiiui'yer 
of the L'-lmk or some similar long- 
linked t\pc, can come under con¬ 
sideration, hut 'we will deal with 
these later. This leaves us with only 
three more types, which arc the 
Grab, the Ash Iloist, and the Mono¬ 
rail, althougl; frequently the ash 
hoist IS f«l by a mono-rail We will 
first deal with the ash hoist, or ear 
and skip svsteni, and leave the grab 



sojiping wet. If hot, they will 
lausc distortion and disintegra¬ 
tion m the nuufimery ol ordinary 
convew-rs, and m tmeumatu plants 
the draught may fan the glow¬ 
ing embers into llamc, and if 
wet tlnw will not convey in irneii- 
matir plants, neither will they dis¬ 
charge from ordinary eiinveveis 
even if such could be accepted as 
suitable for the purpose. Tlm^ 
reduces the ,applicable methods to a 
very narrow limit. Of 'what has 


and mono-rail lor subseijiient descrip¬ 
tion, . . 

I'he ash hoist was probably lirAt 
used on board steamers to raise the 
ashes and clinkers out of the stoke¬ 
hold, via one of the ventilating 
shafts. With stationary boiler 
plants on shore there was no need 
for a hoist in the early days, as the 
boilers were nearly always on a 
level' with the ground, and at such 
time the coal consumption and con- 
se([ucnt ash production ' was not 


huIlK ienU\' large nor labour sufli- it cannot do much damage by its 
ciently dear to make it'worth while cutting nature, be its heat, or by its 
installing an ash hoist. •In the case corrosive wet loiidition. Ihc oidi- 
of steamers it was different, as in nary bin ket elexator, with its deli- 
thc earlx davs thr^v could not take cate chain (oiistantly in contact with 
a short l ilt, as now, from the ash-pit the ashes, would soon be on the 
through the bottom of the ship, and scrait-heaj), although it is theoreti- 
to get tlie ashes out of the way they i all) more siientiiic to einplo)- .i 
had to be iioisted. 1.110 lirst hoists untiniioiis than ,in intermittent sts- 
were of the most primitive form. :\ tern of handling. .Such an ash hoist 
bucket, often on wheels, was is illustrated in big. 7. Below the 
ptislicd under one of the ventilating ash-pit is ,tn underground compart- 
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.shafts and*«hoisted by tackle 
attached to soiiu^ point ol the rig¬ 
ging, and the slop’s winch did the 
rest. 

rite hoist we recoiniiiend is a httle 
more comple.x, but the one just de¬ 
scribed IS undoubtedly its progeni¬ 
tor. Ihe reason why the hoist is so 
infinitely more suitable for .lifting 
ashes than hneket elevators is, that 
the material onl\’ comes into contact 
with a large iron receptacle in wdneh 


nienl in whuh Ihe ash ears are Idled 
b> raising Ihe dofirs of the hoppered 
ash-|Uts at stu h intervals as to get 
a full load These cars are then 
tippet^ into till' skip of the hoist, 
wil'd h eonir. rtablv holds the same 
load as the car. The skip when 
ascend ng is guided by three rollers 
and three rails on each side. One 
pair ol wheids has a prescribed 
path which is iiurcly wertiral, and it 
will he *seeti from the illusti;ation 




that this pair of wheels remains in 
both terminal positions between the 
same pair of rails. 'I'lie other two 
pairs of wheels are forced h\' their 
rails to follow the same path until 
the top terminus is nearli reached, 
when the\' run forward and come to 
a stop before the first pair of wdicels 
has reached tin- highest point, and 
the skip IS, in i (uisequencc, tipped 
and so (hsihnrpo'd into an overhead 
ash-bunker from which the ashes 
are renio\ed at loinenieiit intervals, 
oeneralli into empty coal trucks, 
riie skips ma\' be o| all sizes to suit 
larwnp^ installations, and hold from 
20 to cub, ft. rtu' electncnlly- 
(ln\en wiihIi is seen in the boiler- 
house, Iroiii which a steel cable is 
connecfi'd by two sheaves to the 
skip The motor is yean'd to the 
will'll i)V worm and worm-wheel run¬ 
ning ni oil, and a liatid brake on the 
armalun' sliafl sii.ps the motor 
promptly at the toji and bottom of 
tlie lift, le, in the two terminal 
[.'osilions The electric switch is 
controlled by a traiellini; nut on the 
drum shaft. Such hoists can be 
eciually well driven b\' other motive 
power, for instance, if hi'draiilic 
mams are ai ailable, the skiji i an be 
raised and lowered Iw a ree\ed 
h\draiih( cihndcr, similar to any 
ofdinary hoist. 

\ erv neat e\anii)!c ol ,in mli 
hoist IS that of 'frcucnt ami 
Pi'oitoi, known l)\ the n.inie 
of Pro( tor’s .Self -1 ippintr Purkct 
Hoist 1 his labour-saver was onyi- 
nallv desiyneil for tlie removal o| 
ashes from steamers, Inif it is 
e(|uallv applii able for any boiler in¬ 
stallation on stiore I Ins self-tip¬ 
ping biK’ket has been the outcome 
of exp"riments oVi a well-known 
principle, to obtain the best results 
with the least complication. The 
nnlv working parts are guide rollers 
or pullevs, which cannot get ouf of 
order One man can fill the bucket 
and work the hoist from the stoke¬ 
hold lloor level The illustration 
(Fig. H'i IS almost self-explanatory. 
There are tljree cast steel hrass- 
buslvd guide rollers on eacTi side of 


the bucket, and two wire rope 
guides, which pass between these 
rollers as ithown, the upper end of 
each guide being, attached to a cast 
steel plate or header. 

When the bucket is lifted and has 
reached the iip[)cr terminal the 
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middle pair of wheels on,gage with 
the slots shown m the headers, while 
the uppermost pair of wheels run 
round the periphery of the headers 
and thus cause the bucket to tilt 
and empty. I he levers and weights 
shown are prfw uled for floating in¬ 
stallations, in case the vessel has a 
heavy list, when the levers will give 
the empty bucket suflicient impetus 
to return to the vertical pisiition 
again. They also liave the advan¬ 
tage of bringing the bucket gently 
to rest when tilting.» ■ . 

The hoist (Fig. q: for manipulat¬ 
ing this bucket is very simple in 
construction, easy to handle, and 
noiseless. It has a direct hit with¬ 
out anv compluated gearing, and it 
IS practically impossible to overwind 
or get out of order. It consists of 
two solid drawn steel tubes of dif¬ 
ferent diameters, connected at the 
upper and lower ends- to cast-iron 
chambers which carry the'two^te.r- 
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minal wTiccK. An endless chain 
with flat links, equal to a working 
load of one ton, runs through both 
tube- ,111(1 round the 
wlieei> like the chain oi a 
hiu ket elcu .itor. In e.ich 
tube Na jiNtoii lilted with 
double i up leather^ and 
(■(innu'ted to the i.ham, 
so th.it when the one is 
ujipeiinost the other is 
jn the lowest p-^itioii. 

rhe lowei teiininal is 
siinply held bv a tightr-n- 
nig sciew, while the 
nppei one has a spindle 
which jirojects through 
the ca^^t-iron casing, and 
to tins spindle the diuin 
Is keyed loi w indnig ii]) 
the wne io])e which hits 
the bnek^'t. 


The tubes arc galvanised 'nsalc 
and out bv a jiroiess which leaves 
tlie interior ([Uite smooth Stops at 
the upper and lower ends of the 
larger tube prevent the piston fnan 
corning out too far. 

If pressure waiter is admitted into 
the upiier chamber the larger pisli,in 
will descend, or ((inversely, if the 
waiter is admitted into the lower 
(hainber it will rise, < ausing the 
(ham to trawl and rot.ite the top 
spun ket wheel, whic h conmninu ates 
Its motion to the winding dnini, wlmh 
in tmn either i.iues oi loweis the 
bucket eonneeled to d hv a wne (able. 
No exp.eiisive litungs are lecpincd, as 
the power needed u onlv ol low pies- 
•tne such as i.in he luinished by any 
lonvenient doiikcw pump m the enginc- 
rooni, callable ol standing, say, 
1(10 lbs pressure per sipiarc inch, or 
from a hvdranlu main. I he hugest 
si/c iK'ist onlv rei]uircs a i.t-tn. 
water supplv pipe from donkey 
pump to hoist control (ock, and a 
i{-ni. pipe Iroin eontrol cock to 

hoist 

When re(|mred to raise ashes, all 
that IS necessary is to start the 
donkey “ ( ravvhng,” when suflieient 
power IS generated for working tlie 
hoist. U IS usual, when self-tipping 
Inukets are diseharging down a 
shoot, to tise a sm.dl srpiply of water 
for keeping the slioot clear, and this 
water can he made to work the hoist 

















before being turned into the shoot. 
By means of the two starting levers 
shown in the illustration the hoist 
can be manipulated either from 
above or below, 

.A t\pe of ash hoist in which the 
bucket IS of a somewhat different 
( nnstniction, and m whicli the path 
is pres( ribed by two girders placed 
obli(|ueIy aboie the hoist, is shown 
in Fig. lo. I he skips are provided 
with a loose bogie, so that they can 
be pushed under the ash hoppers, 
filled, and pushed back into the 
hoisting position, when the skip is 
lifted off its bogie and raised till it 
touches the oblujiie track, which it 
now follows until a trpiper is en¬ 
countered at the diiinping point, 
which causes the skip to empty. The 
skip IS supported below its centre 
of gravity and held upright b_\' an 
oblique arm at the back, and it is 
this arm which is pushed out of the 
way by the tnyiper. The position of 
the electrically-dri\ en winch in the 
boiler-house is shown in the illustra¬ 
tion. Ver\' neat ash hmsts are 
made by The Chain-Belt Engineer¬ 
ing Co., of Derby, and hv Robert 
Dempster & .Sons, Ltd., Elland. 

MONO-RAILS. 

1 rucks with four wheels and 
running on two rails for handling 
ashes from boiler-houses, and, m 
fait, in practicalli all industries, 
arc rayiidly being superseded by 
the Mono-rail 1 'he rails of the 
former being on the ground are very 
much in the way of other traffic, 
especiallv in congested passages 
and factory rooms. 'The overhead 
mono-rail, from winch the vehicles 
are suspended, is a little more <‘x- 
pensne to install, but it ociupies 
sjiace which is generally of less 
value, and there are cases in which 
conditions obtain which involve the 
absolute necessitv of transjiort at a 
considerable height from the ground 
so that there is a good deal to be 
said m favour of suspended overhead 
traffic. Ihe (iihninating point cif 
the overhead svsteni is reached in 
tlie telpher, hut under mono-rails 
we will here' consider the, humble 


progenitor, the hand-pushed sus¬ 
pended receptacle, which can save 
many a man as compared with 
transport on four wheels and two 
rails. 

Among the obvious ad\ant ages of 
this system are the following ;— 
mono-rails {i.c., the rails them¬ 
selves), being out of the wav of 
other traflie, remain clean and un¬ 



obstructed, and therefore offer less 
resistance to the movement of the 
vehicles, and the latter haiing gene¬ 
rally onl)' two wlieels, run more 
casilv than four-wheeled reroptarles, 
as the friction is less. The con¬ 
dition of the ground, whether level 
or otherwise, does not influence the 
construction of a mono-rail system, 
and the floor is unobstructed by 
rails, turntables, etc.; the vehicles 
can either be suspended sufficiently 
low for a man to push whilst walk¬ 
ing on the ground, or so high up 
that they do not interfere with other 
traffic, or with obstructions, such 
as plant or marliinery, on the 
ground. 

The track may he supported from 
the ceiling or other part of the 
building, or from constructional iron 
or woodwork. It may negotiate 
sliarj) curves and gradients, adjust¬ 
ing itself to most requirements. In 
small installations the track may be 
a liglit rail section, or may consist 
in its siinjilest form of a Hat iron 
bar, the vehicle being suspended 
from a two- or four-wheeled trolley 
ujioii these rails (see Fig. I l ;. If 
the point of suspension is too high 
above the ground for manual pro- 
jiulsion the line nia_\' be laid so as to 
work by gravity if it is only required 
to transport goods in one direction. 
For large installations the rails are 
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of jnore'suhstantial section and the 
supporting girders are correspond¬ 
ingly heavier ; a smalf suspended 
locomotive can even be ifsed to pull 
a tram of vehicular receptacles 

An application oT the mono-rail 
skip for remoiing ashes from boiler- 
houses IS shown in Fig. 12. In this 
installation tlie aslies are brought 
some little distance flvnugh a tun¬ 
nel and shot into an ash hopper 
by tipping the skip, whu li is sus¬ 
pended below its centre of gravitv 
From thfs hopper the ashes are re¬ 
moved to«n •railwai' truck bv a tel- 
'pher with hoisting gear. The skip 
from this is lowered b\ the hoisting 
gear, and the man above fills it by 
letting down the shoot from the out¬ 
let of the ash hopper by a rope. 
Wlien the skip is loaded, the shoot is 
raised again and the hoist starter!, 
lifting the skip to the top, when the 
liaielling gear of the telpher comes 
into play, coni'eyiiig the skip oxer 
the tnuk m the position shown in 
the illustration, where it is lipped 
Jlaxing now dealt at some length 
with the disposal of aslies, we will 
see what labour can be saved in 
bringing and storing lo.il .is i lose as 
possible to the boiler-house 



THE STORING OF COAL. 

An open stock-pile or heap .is 
a lu.iiii store for loal, from 
whuh smaller seiondarx elevati'd 
aceiiiiuilat ions of co.il are re- 
('leiiished, is .m import,mt asset 
111 all large indiistri.il enterprises, 
and therelore di'si'rxes the i losi'st 
and most i.irelul i onsuler.ituui 
fioiii iiiaiix slamlponits In thm 
coiiiitrx', where the indiislri.il 
centres are in i omparatixely (lose 
proiiiixitx to till' (oallields, it iii.iy 
appear, .iiul righllx' so, tli.it it is 
uiiiieeess.irx to keeji so large a stoi k 
nf eoal as it is in .Ameru.i, but the 
stock-heap is like an accumulator, 
which can he added to when cin uni- 
staiues are faxour.ihle, and from 
xx’hich eoal c <in he withdraxvii ,is ri'- 
(|Uire(l, and partu iilarlx’ so when 
strikes, lo(k-outs, hre.ikdoxxns in 
collieries, and /.>/<.'wd/iv/ic, as well 
as the stale of llie market, make 
the sup|)l\' iinreli.ihle or unpossihle 
i he l.irgi'r, therelore, the stock, the 
less the likeliliood of .1 stopiiage for 
want of fuel or raxv mali'rial I his 
applies more p.irlu ularlx' at tins pre¬ 
sent < nsis, tlioiigh it applies to a 
lessi'r degree at all times 

An ordiii.irx liisip of <o.il devoid 
of .ipplianies for rec l.nimng it with¬ 
out shifting it lix- li.iiid l.lhour is, 
with (('rt.im reserxalioiis, a m.ike- 
sbift ai.d oiu' of lh(' gre.ill's! evtra,- 
xagaiues, for e.ii h time i oal‘ is 
h.indicd It deteiiorales in xiiliie, and 
partu ularlx so xvlieii shifted by the 
most inefficient means for the pur- 
pi.ise iheiiianxvilhiheshovel When 
eoal lias otu e-dieeii raised in anx' 
kfiid iT receptacle, or by any 
inechaiiica 1 devu i', it should either 
be retained in that elevated position 
in such a xv.ix- tliat it ran he with- 
diawn (siiiiplx- liybipening the gate 
of a shoot : by graxitx’—like water 
from a tank -or it should be arcu- 
mul.ateil in a xvay in which it is auto- 
inat*lcally a.-nssifile to I'onxex'ing 
machiiierx' without the aid of the 
human element. 

Now tlie ihfficultx- in folloxving this 
.fundamental iirinriple is not great 
for small estahhshmynts. They 




'tiave, or should have shall we say, 
overhead bunkers above their boilers 
or retorts, large enough to receive a 
w«ckly supply, or a supply at cer¬ 
tain regular intervals, which is paid 
out and distributed as wanted to the 
boilers, etc., so that at the end of 
the period in (juestion the bunkers 


the rainwater can drain off. Ihe 
accompanying illustration, Fig. 13, 
shows such* piles on the trestle 
system. this system employs two 
parallel trestles of moderate eleva¬ 
tion, say 10 to' 15 ft., and about 
50ft. apart, and a Link-belt standard 
gauge crane on one trestle lifts coal 



are e.vhausted, or if large enough 
hold a small margin. Where such 
a regular suppli' cannot be depended 
u[)on with absolute certainty, a 
main stock-heap as mentioned above 
is indispensalile. Those who have 
made a con\'enicnce of the railway 
companies’ trucks for holding their 
stock of coal will prohablv not be 
able to do so now 

To hold vcr\' large masses of coal, 
such as would be necessary for a 
main stork, in suspension at a suffi¬ 
cient height, is a costly, nay almost 
impossible proposition. We will 
therefore see wiiat judicious 
methods can be adopted tiT form.a 
main stock in such a way as to be 
automatically accessible for reclaim¬ 
ing by mechanical means. 

I'he first and siTiiplest, and there¬ 
fore least e.xpensive, method is a 
plain heap accumulated on a 
cemented and well-drained space of 
any shape in the I'ard. Well-drained 
means, in this case, either on a 
gentle natural slope, or if the 
ground is quite le\el, slight artifi¬ 
cial slopes leading to drains should, 
be provided, _so that in either rase 


from cars on the adjoining trestle 
and store, as shown in the cross- 
sectional view. Where a trestle is 
alreadi' in use the construction of 
a short iiarallel length gives the ad¬ 
vantage of cheap and automatic- 
stocking and reloading, and adds 
materially to the storage capacity. 
'J’he method of forming the heap is 
a sejiarate subject dealt with later. 

To withdraw the coal from such 
a stock can only be ai complished in 
two wa\'s, firstly h\- crane or telpher 
and grab (this only to he recom- 
inended if it has been accumulated 
bv these same ineans'l, or secondly 
hv jinpumatic suction plant (^ivail- 
able however only for coal of small 
sire- This latter system is fairly 
efficient. .Suction •mains are laid 
alongside the heap (which is in this 
case best with A rei tangular base), 
on winch tee joints are provided for 
the attachment of fle.xihle nozzle 
pipes, which are conducted to the 
side of the heap by a man, like a 
fire-hose, onh' with the opposite 
effecL The pneumatic withdrawal 
has the advantage that the coarse 
and fine are taken together as they 










lie, and* with practualK no break¬ 
age, whilst w'ith the grcii a certain 
amount of breakage is unaroidable, 
wuth the ronseiiiient accumulation of 
coal (lust at the botiom of the heap, 
which nia)' be conducive to spon¬ 
taneous Ignition, besides the re¬ 
duced value of the coal and the fact 


the same rolling stock which brings 
the coal, he it surface trucks, tel¬ 
phers, or ropewai's, can ajso 
be used in all or any of the tunnels, 
all the lines converging to one point 
near the boiler-house, so that it will 
onlv he necessan' to lav suitable 
rails on the floor or ceiling, as the 



that coal taken from the hiuip is 
not of aver.'ige iiuality, that is, the 
last will (oiitain much dust 

All other stock-heaps must be 
superimposed upon one or more tun¬ 
nels or cuKerts, proMdeil with suit¬ 
able (oii\<'\'i‘rs o| the (ontiiiuoiis or 
mlerinittenl t\pe into wliiih the coal 
(.01 be drawn through shoots (oiii- 
iiiunicatuig betwi'en the loal and 
the ion\’c\cr. riiesc i ommunica- 
tK'iis are fitted with slides, which 
are witiulr.iwn by rai k and |)uuon or 
b. le\('rs, or both, or in some other 
simple wai' 

The conN’ewrs nuu' be of anv ol 
the well-known baud, |)ush-i)late, 

1 ' ■ link, Cl ml iiuious I rough, or 
graiiti bill kel tijics, while the iii- 
terniitlenl i oin'i'Vi'r-' ui.iy be small 
gauge r.iilwai tnuks hauled In 
niotors or mpes, iiionii-rails, or tel¬ 
phers, either o! the latter two in 
loniuflition with a rojiew.iv if great 
distanci'S lia\e to be negotiated 

Xiiw as to the b.ise U|)on which 
slich aci mmilations ol loal can be 
stored, there are niaiiv uu'lhods, 
and the mlroduci loll of lortilied cou- 
I rcte for su-li striii lures has 
isid.eiird the lield ol possibilili- lon- 
sulerabli , The simplest method, 
but b'c no means the ViesI, is a le\el 
liase wit'll a number ol tunnels be¬ 
neath, as shown in Fig I.) •Ihis 
can oiiK be rci oinni<’ud(’d for the 
inlermiltivit Ivpes of conveyer, as 


case may be, for the conveying 
methods alreadi' mentioned. 1 Ins 
plan has the dis.uKanlage that as 
the pile dimiiiislies trimimng will be- 
(onu' nc< ('ss.iry, as the <oal will he 
as indiealed In dotted lines, when 
it erases to run out In graiity. If 
we wish to a\oid this trimming and 
m.ike the store (|uilc automatic we 
iiiiisi gi\(' it a base as shown in 
I'lg. Is. The illustration shows only 
two cuKerts. but there lould be an\' 
number, and the hopper ma\ be en- 
tiielx underground, or partly abme 
as shown. I'lg l(i shows a single 
hopper base lor a smaller s1o<k- 
limip The sirm lures are lompnsi'b 
of ferro-i oiu rel(\ and buttresses 
will li.iii' to be |)ro\ided at 
legular (listances to <arr\ any 
su|)ersl nil I lire w imh may bi' 
rei|iurcil over the pil(\ The 
height lyid sln-nglli of such struc- 
lu*r(' depends n.iturallv on the 
method ihoseii, and it is patent that 
lor a ((luliniioiis txpe ol convewr 
like ,1 band or piuili-plate, a lighter 
striutiire will siillue than lor an 
inteniiittent tv])e whuli carru's 
larger iiidnidual loads ff, on the 
otlujr Irtind, the jiile is iormed In a 
'(Koiiiolne travelling i rane and 
gr.ib, whuli can reiuh oxer from 
rails at the side to the lentre of tin’ 
])ile, no supers! rm tiire xvhatcx er 
Vill be uecessarx' 

To witiidraxv the ri.lil from the 
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base of the pile is the most correct 
pioredure. It has the advantages 
ovsr the previous method that the 
coal which has been longest on the 
pile is withdrawn first, the small 
does not accumulate, and because 
the coal IS frec]uentlv in motion 
through the removal of the lower 


mam stock should be as near its 
destination as possible, and in new 
installations no one who gives the 
matter a passing thought would lay 
his plan out otherwise, but have the 
niain heap between the railway sid¬ 
ing or the waterside and his boiler 
or retort-house. Rut unfortiinatelv 



havers spontaneous combustion is 
prevented, and the pile can, therc- 
iore, be raised with safet_\' tci a 
greater height, 

.AS a rule it ma\’ be said that the 
greater the capital expenditure on 
tlie structure supporting the stock- 
heaii, the smaller will be the expen¬ 
diture for the imn haiiical appli¬ 
ances, and as the latter are 
subiectcd to deterioration„by wear 
and tear, renewals, and breakdowns, 
from which the lornicr are immune, 
it is more economical in the end, and 
the plant is less subject to stop¬ 
pages if the expenditure on the 
structure is not stinted. 

We come now to the delivery of 
the coal from the main stock tc the 
auxiharv hunkers from which it will 
be drawn for use fins depends to 
some extent upon the nature of the 
ground and the proximity of the 
main stork to the Imal destination' 
of the coal. It is obvious that the 


fo.' the engineer (not the capitalist', 
big estabhsliinent s ha\e some¬ 
times grown from a small niic- 



is 




leus on a conimeil space, so 
that, often additional land will 
ha\e to he ac(|uired for stnek-lieaps 
when matters do jiot arrange them¬ 
selves <|Uite so favourahK'. Fi}c, 17 
show.s a j^food installation b\- the R. 
H. Beaumont Co ; the sidinfj being 
close lo the boiler-house and the 


other hand the distance between the 
stock-lieap and the final destination 
of the coal is sufficientl}’ great, a 
conveyer of the less expensive band, 
continuous trough, or l.'-link t\'pe, 
can be used in the same wav, ex¬ 
cept that the ascent is oblique 
instead of \ertu al. Intermittent ap- 



struk-heaf) belwei’ii the two. The 
gr;it) takes the coal to ,i portable 
hopper with coal-breaker for lilhtig 
the bunkers. II the lu>a|) is in a 
suitable position, the best plan 
would probably be to choose a con- 
v'cvcii which (an at the same time 
be used to ascend an incline suffi¬ 
cient to reach and traverse tlie lop 
p{ the biinkerT and discharge into 
them. We thus see that if the mam 
stock-heap is (juite (lose to the 
boiler-house, one of tlu' more e.x- 
pensive gravilv bucket convevi'is'or 
a V-bucket elevator should travel 
through the eubert under the stock- 
heap, lijke its load, and ascend cer- 
ti( ally to flic top (of the bunkers of 
the hniler-hoiisc, and there finish In- 
a horizontal run on top of the l)un- 
kers.and deliver its load. If on the 


pliaiices, such ,is mono-rails and 
telphers, and evmi rope-hauled self- 
discliargnig Inuks, (an be list'd in 
the same way if a \ery gentle slope 
H permissilile for the rise of the 
receplayles to be disi barged. 

Less Convenient and more e.xpen- 
si\e in initial (<ist, as well as in de¬ 
preciation of the coal and wear and 
tear of the plant,ns the use ol more 
than one coini'vcr and elevator, 
lliis applies principally when the 
distance becomes too g”reat for one 
(oHjC’emr, or 1 iimbination of con- 
\c\c'i iiid elexaior. In such cases 
an intermittent system (one of those 
alreidy mentioned'-- may he used to 
bring the coal from the main stock 
to the boiler-house, ami there deliver 
its load •into a gravity bucket or 

C()IlVPV(‘r 
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In conckiding the subject, we 
have still to consider the delivery 
and accumulation of the coal ?rom 
the barge or railway truck to the 
stock-pile. If the coal arrives by 
barge it is unloaded either b\' grabs 
in conjunction with a crane or tel¬ 
pher, or by a suspended bucket 
elccator, and lifted to a convenient 
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at the top, distributes the coal into 
the,various bunkers, br a separate 
bucket elevator and a .Separate con¬ 
veyer may be employed to fill the 
bunkers. Figs, and kj show a 
bucket ele\'ator and U-link conveyer 
of Messrs. Fd. Bennis & Co., Ltd., 
in use at the Fdectricitv Station, 
Sr.uthend-on-Sea. * 


This praclicalty disposes of all the 
usual inothods winch will, however, 
be more fiillv illuiinnated when we 
:!eal with the boiler-house jiroper. 
It isdiow only necessarv to be men¬ 
tioned that when withdrawing coal, 
IS in tlie first instaiu e bv grab or 
oneumatic iiipans, a convever or 
elevator, or a combination of the 
two, IS likewise necessary to deliver 
the coal into the bunkers; at anv 
rate, it is unavoidable in the case of 
the grab, while with the jineiimatic 
olant It can be avoided bv building a 
tovver-hke erection above the 
bunkers to accommodate tl^e ter¬ 
minal plant of such installation. 


height at which it can be conveyed, 
generally by narrow gauge self- 
emptying trucks, to the top of the 
stnck-])ile. WTiat is known as a 
barge elevator is very frequently 
used in place of the hoi.st and grab. 
Such an appliance is illustrated in 
Fig. 20, which js at work at the 
Coventry Corporation Electricity 
Works,* and was erected bv’ Messrs. 
Ed. Kennis & Co., Ltd. 

Th» elevator consists of two dust- 
proof trunks each constructed from 
two 10 in. by 3 in channels and two 
17 in. by ] in. plates, which makes 
a very substantial job. 

The two trunks are bent as shown 
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in the illustration, and connected at 
either end to the usual elevator ter- 
nninals. The outer trunk accommo¬ 
dates the loaded rising strand of 
buckets, while the return strand 
descends by the inner trunk. Rungs 
are riveted to the outer trunk to 
form a ladder for access to the driv¬ 
ing terminal. The elevator is sus- 
ended above its centre of gravity 
y two sets of parallel arms, the 
upper set with heavy balance 
weights, so that the machine tan 
be adpisted easily up or down in the 
barge by turning a handle fitted to 
the spindle of a worm which gears 
into a toothed quadrant. The 
parallel le\ers are pivoted on the 
land side to a pilaster constructed 
of 6 in. by 3 in. thannels and 
strongly braced together. The ele¬ 
vator chain is of the double-link 
t\pe, and the buckets are of mild 
pressed steel, and 12 in. wide, l.ike 
all barge elevators, the lower ter¬ 
minal IS ni.)t emlosed, so that the 
coal can enter the buckets freel\', 
and the chain is kept taut by the 
usual tightening screws at this end. 
The elevator terminal wheels are 
he.xagonal, A steel shoot secured 
to the upper terminal discharges 
the coal into a ho|)()er, irrespective 
of the position of the elevator or 
barge (the illustration shows the 
elevator in its lowest position', and 
from this receiving hopper the coal 
IS delivered on to a Bennis f'-lmk 
conv('\'cr with a slight ascent 'I'he 
trough of the conviwcr is of cast 
iron, and q in. wide bv 6 in deep by 
J m. thick. In this installation an 
automatic weighing nfaclnnc is used 
at this point, so that a record of the 
coal received can be kept. Before 
this plant was installed manual 
labour was emplor’C'l, when the coal 
was raised hv hand and thrown into 
the store, and since its erection the 
saving effected in the transit from 
barge to boiler-furnace is 6 c per 
cent. In a stock-pile or roal-silo 
house the U-link conveyer would 
reach right to and over the pile or 
silos instead of terminating where 
shown in the illustration. 

In a few iscilated cases w'^ere the 


works in cjuestion and the colliery 
not far distant are under the same 
control, the fuel may be brought by 
a ropeway wh'icli would deliver auto¬ 
matically on the top of the pile, but 
tins IS so rare arf occuirencu that 
the proposition might almost he ig¬ 
nored. 

if the railway siding sliould be or 
can be brought high above the 
ground level, it ina\ he possible to 
bring the rails right along the centre 
line of the main pile higli up, and so 
deiiosit the coal by sclf-unloadcrs 
Tins is an ideal solution, but unfor¬ 
tunately not often possible. 

The only other proposition is to 
emplv the railway 1 rucks either b)- 
tip, or by the use of self-discharg¬ 
ing w'agons, into a pit from winch 
the coal is raised b_v a continuous 
elevator and conveyer (to be more 
fully clescnbecl iincler the heading 
‘‘'lerrninal Plant or by an\ of 
the intermittent handling device-s, 
to the top of the heap, llns means 
a stool structure on the top of the 
liopperc'd conereic' base of (he 
stock-pile. A travelling crane 
running on rails with a < lain- 
sliell bnckot, on one or both sides 
of the [)i!c, winch grabs the coal out 
of the aforesaid pit, travels along 
the pile to deposit its load wherever 
the heap wants replenishing, With 
this arrangement the coal can be 
reclaimed cither as deposited, b_v 
grab, or T/a the tunnels b_v other 
conveyers. One of the host inter¬ 
mittent convc'Veis for tins particu¬ 
lar purpose and not vet mentioned 
is the Hunt automatic railway, winch 
can be used in connection with coal 
unloaclc'cl, as slated, from raiXvav 
trucks, or it ran he charged 'r/f? a 
small receiving hopper from a crane 
and grab, as taken irom a barge 
'Hie Hunt automatic railway is not 
so well known in tins country that 
a short description of it would be 
out of place here. 

This automatic railway is now in 
general use in America In this 
country it is built by Messrs.. Bab¬ 
cock Wilcox, Ltd., and a few of 
the more important installations 
here are, at the Avonbank Power 






Station* Bristol; the United Tram¬ 
way Power Station, Drjblin; the Gas 
Light & Coke Co., London; and the 
Lancashire Power Co.,'Rad(Iiffe. It 
consists of an elevated self-acting 
railway operated entircl)’ by gravity; 
there is no steam, horse or manual 
power required in its working. Its 
chief pecuharitv consists in storing 
sufficient energy, wliK-h has been 
ac(]uirc(l by the loaded car descend¬ 
ing the inclined track, and which, 
after the load has been discharged, 
is utilised to return the empty car 
back to*tlte place from wlience it 
started. It is limited to a run of 
about 500 ft., and the incline of the 
track IS about ^ per cent. It is jier- 
haps at its best for distances not 
e.xceeding 4ai ft., and capacities of 
60 tons per hour. 

Ihe coal is hoisted from the boat, 
cither by steam or electric power, 
and dumped into tlie ear by an 
attendant. It takes the entire 
attention of one man to operate the 
railwaw who loads tlie car and 
starts It by a slight push. The car 
runs down the track, deposits ns 
load at any predclerinined point, 
and returns to the hand of the work¬ 
man Ihe workman does not 
accompany the car, 

The car runs with great rapidity, 
making, for instance, a trip of 
lOO ft , discharging its load, and 
returning, in about W seconds. The 
car IS entirely automatic, and re- 
(iiiires no nttontion \vlialo\cr from 
the time of starting with its load 
until its return empty, ready for 
anollier load. 

IT' the time a loaded car has 
reaclled the end of its joiirnec’ it has 
automatically raised a comifer- 
halance weight to a certain height, 
+>y means of aTrifiper and steel wire 
table, which the car puks up while 
running down the track. .After tlie 
load has been autnmaticalK- duniped 
the now empty car receives an im¬ 
pulse by the sudden descent of this 
balance weight, which is siifririeiit 
to retum it back up the gradient to 
Its starting point. The weighs rises 
vnh’ a limited distance, the object 
aeing to,give the car a start back. 


and the momentum carries it tlTe 
remaining distance. Care has to be 
taken to make the raising of tffe 
weight a gradual movement, so ftiat 
as few sudden strains as possible 
are brought on the various parts of 
the mechanism. The returning 
weight can be filared at any part of 
the track most convenient, and mav 
be bo.xed in and loal piled around 
if; It needs no attention vvlialew'r. 

Ihe cars used isee Fig. 21) are of 
wood and iron lined, or entirely of 
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steel, and they ilischarge the load 
b\ opening the sides b\’ means of a 
tri|)ping bioi k phued on the track, 
letting llic' coal run out on each side. 
'I'he bottom has a ridge in the 
centre, so that the material runs en¬ 
tirely (.Hit. The sides are fastened, 
not to the car, but to each other, so 
that if one is unfastened, both arc. 
The load is always discharged 
evenly and without danger of over¬ 
turning the car, although it is a very 
narrow gauge. Tlie bearings of 
the car are somewhat peculiar, as 
tliey are so arranged that it runs 
round a cur\e of SO ft. radius, theo¬ 
retically' as easily as on a straight 
ITne, and practically nearh- as easiK', 
The gauge of the track is 21 in, 
from outside to outside of rail lieads. 
Ihe steel wire rijpe tliat raises the 
weight IS detaclied from the car 
evcppt during the time that the 
latter is raising the weight and re- 
cej^'ing the impulse to return; this 
permits the loading end of the track 
to be curved to a radius of 30 ft. 
Fig. 22, winch illustrates the 
arrangement of tracks over a coal 
yard, will show that this system 
can he a^Iapted to a!m»i.st anv situa- 
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which has not \'et found favour in 
our land, is on different lines alto¬ 
gether from all those described 
abo\e. Stock-piles on tins system 
are almost e.xclusively used for 
storing anthracite coal, as bituniin- 
,ous coal cannot be stored in such 
high piles, which are frequently 
60 ft. liigli and 200 ft. in diameter. 
There seems, however, no reason 
wh\' su( h ap[)liances should not 
answer c(|ually well for storing otlier 
minerals. 

The standard “ Dodge ” plant 
consists essentially of a push-plate 
or chain and flight conxever sup¬ 
ported 1)\- shear trusses, constitut¬ 
ing a trimming machine which piles 
the coal with a minimum of break¬ 
age, delivering it upon the ground 
or at the ascen^jing ajie.v of a coni¬ 
cal pile as it IS formed. 

TTie withdrawal or reclaiming of 
the coal is begun by an open-sided 
comever which is pivoted and runs 
on a miniher of circular grnund- 
lc\el tracks, extending between and 
o\er the area covered by the piles. 
This coflveyer works against the 
edge of the pile, and follows up the 
receding edge as the coal is re- 
mo\’ed; it*is operated by power and 


IS so devised as to be full}- under 
the control of one man. 

In detail, the “ Dodge ” system, 
as usually applied to opcn-air stor¬ 
age on levcileil ground, consists of 
two tninniing machines, and the 
piloted ground convever which 
travels radiallv between them, form¬ 
ing one group or unit. A coal stor¬ 
age plant consists of a number of 
these groups, which ma}' be of eipial 
or ol varied capacities 1 he shear 
trusses are fixed to correspond with 
the angle of repose to the coal, the 
front truss of eaih group, i.c., the 
truss adjacent to the track-hopper 
or receiving pomt, containing the 
cojii'c} 01';* 1 hi- con\-c\'cr run- in a 

trough, haling for a bottom a con¬ 
tinuous steel ribbon about 12 in 
wide, which is wound upon a. diun 
at the foot of theflruss, and is paid 
out onlv as demanded by the for¬ 
mation of the pile, this feature pro¬ 
vides a gentle discharge of the coal 
and prevents breakage. 

Fig. 2t represents a “ Dodge 
coal-storing plant, showing on the 
right a tvpical “ Dodge ” pile. The 
middle and left-hand piles are of 
'bituminous coal and, therefore, not 
so high. ' The installation is that oi 
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the New York luiison Co., Shady- span of 200 ft. and coiniTiands a 
.^ide, N.j. The coal ina_\- be de- storage are^ with a capacity of 
iu'yred either by ship or rail. Ihe lii^ addition, coal uia\' be 

anthracite is delivered to a standard delivered on to a storage area at the 
" Dodge ” trimmer, having a stor- back of the dock b_\' caKle car 
age capacity of 50,000 tons. The s\ stem and locomotive rei oK ing 
bituminous coal delnercd bv the crane, the radius of which is too ft. 














l.ilod in a stiiro, if often pa\ s li.i 
elc\;ilc a little lii^’her ami erect a 
structure for the (oal well <ibo\e tlie 
S^'roinul and out of the damp, and 
tins IS also neiessar) if it should he 
dcsir.ihle to protect the coal from 
tin' weather When ciwered coal- 
s'lores or silos are used, the\ are in 
nearly c'lerx respect similar ti> tlie 
hi'aps, hut in closc'd or roofed-in 
huildinos, and what has been said 
comerniiift the feeding; to and witli- 
drawiiift' from stock-heaps will, in 
some measure, also apple hen' A 
ni<'( hatiically eciiiipped coal-store 
with hue ket eleiator and two hand 
coiu’escrs IS shown in hios 24 and 
2s, and the ihrow-ofr carriape used 
on the* hand con\-eyer fc'edinp the 
store in Fip 26. I'lie cajiacity of 
the installation is So tons per hour, 
at*d the hand (^iin-eec'r" are iti in 
wide. For low initial e.xpense, drn 
inp power, and cost of upkeep, such 
an arranpemeiit has no e(|ual. In 
all eoal-stores, and espeeialle eii- 
elnsed ones, it is essential to reduee 
the drop of tlie roal when feeding 
the store js much as possilile, firstly 
to save the coal from breakage, «ik1 
seeondlv to avoid dust ;\ little 
care and judgment can generall\- 


prevent iinuli of such damage by 
iieginning to feed llic' pile or store 
at one end. When the store is ([uite 
eiiipt)’ there will he a high drop 
until a cone has been formed reiich- 
ing t<.) the' fc'c'diiig < oii\'e\ CIS l-'rom 
tins stage onward the coal will not 
droj) hut roll down the' cone of loal, 
llu' sides of which are formed at 
tiic' natural angle ni repose. Open 
s])iral shoots are sometimes used, 
down which tlie coal <'an slide 
gently Such a dcwic e is used in the 
locoiiiotne (oaliiig plant of the 
I. & X. W Railway at ('rewe. An 
ingenious [ilan to a\oid practically 
all drop IS that cj" the coal silos on 
Rank’s ststeiii, a silo house with 
ohhcpie ferro-coiicrele dnisions, the 
slant ol wliieli closelv approximates 
that of the angle of repose of the 
coal. Fig 27 sho\fs one of these, 
which needs no further explanation. 

CONVENERS AND ELEVATORS 
AND* THEIR SUITABILITY FOR 
DIFFERENT DUTIES. 

It has bc'en stated in the intro- 
iluctorv remarks that a descri]i- 
tinn of ilie well-knowfl types of 
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■conveyers will not be given in these 
^^ages, owing to the fact that they 
have been so often described and that 
their general design has become familiar 
to most people It will be more to 
the point to amplify such existing 
knowledge by summarising such de¬ 
vices and assigning to each type the 
purpose or purposes for which it is 
mo>t advantageously used, and also 
to give the economic speed at which 
sucli deviecs should be run in order 
to give a fair capacity and ensure 
cconomv as far as wear and tear and 
consequent repairs are concerned, and 
to make them as immune from break¬ 
down as possible In perusing the 
following particulars, it may occur to 
some readers that some of the speeds 
and capacities are figured too low. 
This inuv be so. and most, if not all, 
of the“ machines could under pressure 
be run at liigher speeds yielding 
proportionately liigiier capacities, but 
not witli a desiralile factor of safety. 

Band Conveyer. —The host all-round 
conveyer ; it takes less power to drive 
than anv other. It is fitted with a 
composite belt of cotton and rubber 
for work under cover, and with a 
balata belt for work in tlie opcMi. It 
is suit.ible for conveying all materials 
not sticky or hot, and particularly for 
grain, seeds, ore, coal, coke, sacks, etc. 
The speed of running vanes from 
120 ft, to boo ft per minute, according 
to tlie nature of tlie material being 
handled It will work from a hori¬ 
zontal direction to an incline of 20k 

Continuous Trouf’h or Pan Conveyer 
—Tins type of conwyer is particul.irly 
suitable (or small coal and c( ke, 
Thomas phosphate, cement clinkers, 
and ashes, if dry. Speed of running, 
60 ft. to 120 ft |per minute. It will 
work from a horizontal direction to an 
incline of to', and if fitted witli cross 
partitions up to ;o'. 

Worm or Archimedean .‘screw Con¬ 
veyer. -This conveyer is inexpensive 
and reliable (or short distances and 
small capacities of all small materials 
which arc neither sticky, inclined to 
clog, of a very cutting nature, no.- 
friable, It fis particularly ".uitable for 


grain and seeds, cither whole or in all 
stages of reluction in flour and oil 
mills, small"co.al (for short distances), 
fine cement, gypsum, Thom?" phos¬ 
phate, salt, and foundry sand. The 
speed is from 60 to 130 revs, per 
minute, and it can be iiseil horizontal!v 
or at inclines not exceeding 30°.* 
Gravity Bucket Conveyer .—One of 
the be.st convovers, hut it is not so 
frequentiv used in new installations 
as it used to be ten years ago, princi¬ 
pally because less expensive conveyers 
arc often chosen instead. It is par¬ 
ticularly suitable for boiler-houses and 
(or filling coal-stores. It should not 
be used for ashes on account of the 
corrosive effect of wet ashes on the 
bearing surfaces. The speed is from 
30 ft. to 90 ft. per minute. As the 
buckets are suspended above their 
centre of gravity, and therefore always 
hang perpendicularly, the conveyer 
can work either horizontally or verti¬ 
cally, or partly in cither direction. 

Push-Plaic or .Scraper Conveyer. —Is 
less expensive than a hand conveyer 
and consumes more iiower, but is more 
ecoiioniieal 111 the latter respect at a 
low speed Particularlv useful for 
coal foundry sand, and all such mate¬ 
rials which aie not of a cutting nature, 
or for fine powder of great specific 
gravity. Sperd of travel, bo ft. to 
150 ft. ]H'r minute It will work from 
a hoiizontal direction up to an incline 
of >0 , ealising a reduction m capacU\' 
of It) ))er Cent for cverv lo of mcliiu- 
Wood Slat Conveyer Tills type of 
couveyer is inon- particularly for 
sai ks. |)ai king-cases pig iron, etc The 
speed of travel is from 40 ft. t-) ()0 ft. 
per minute, and it is best Used lion- 
zoiitally or on an mclme of not more 
than 10" »■ 

Steel Plate Convevi r. -Partu ularh' 
suitable for large coal wliirli reipiiies 
picking over. Speed of travel, 40 ft. 
to bo ft. per minute, and it can he 
used up an inclini- not exceeding 15 k 
Reciprocaliny. Conveyer --Used for 
feeding boiler-houses and coai-storcs, 
for waslied coal, copper ore, pyrites, 

* If of a Kpci’ial tv}ie it fuu bff inadu t-o work vertically 
ike an elevator , 
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C oal loading out Plant at Port Talbot; capactty 700 tons per hour. 
Erected by Messrs. SPENCER & Co., Ttd , Melksham. 




Thomas phosphate, coke. More par¬ 
ticularly suitable for slightly sticky 
materials and those of a ciVtting nature 
on ac^pnt of the small expense with 
which it* can be repaved. The speed 
varies accordmi' to the type fn.ni 
8o to 350 revolutions per minute 
Ihish Trou’^h Conveyer .—A stationary 
trough with reciprocating push-plates, 
used more ] articularly for salt, salt¬ 
petre and other chemicals, and foundry 
sand. The speed is from 50 to 60 revolu¬ 
tions or itrokes per minute. 

Hot Co!^' (fOnveyer.— Speed from qo 
. to 120 ft per minute. Will work from 
a liorizont.d direction to an incline of 
30°, and by slightly altering the shape 
of the bars even up to 45°. 

Elevator (Bucket) - - .Aclaptable to all 
e.xccpt sticky materials Particularly 
used for grain, coal, eoke, sand, ice, 
ashes, salt, clieniicals, slurry, etc. 

IV,.( |.,.r 
Miituii- 

Speed for Tloiir, with closed 

elevator well .. gi'so to (luo 
,, ,, (Irnin, ditto .. ^hotog.So 

,, Nut Coal, ditto .. 120 to 180 
„ ,, Salt, with closed 

ekwalor well. ,()o to 120 

,, ,, Slurry, ditto .. ()0 to 90 

, ,, ,, barge Coal, f('d by 

a shoot into 
buckets on the 
iipgoing strand (lo 

,, ,, Coke, ditto ,. (10 

,, ,, Road Metal, ditto 50 

All fast-running ekwators (say, l<''0 ft. 
per minute and o\er) may be erected 
in a perpendicular position, whilst 
slow-running elevators (say. under 
liSo ft. )ier minute) must either be 
whollv^or ])artlv on an incline of fioin 
'10'* to 75' , or the buckets will not 
empty themselves completely at the 
tjpliverv point • 

.Su'ini^-trav and Einycr-tray Eleralors. 
— These aie used for hear lei individual 
loads, such as packing-cases, barrels, 
sacks, carcases in meat stores, and all 
goods on travs winch recpiire caielnl 
handling, such as aniinunition in battle¬ 
ships, p^istry, biscuits, small arm 
ammunition, and manufactured goods. 
They are used m ammunition works, 
bakeries lyid biscuit factories, ware¬ 


houses, brick and tile works, chemical 
works, and for luggage in railways • 
stations. The same machines can be 
used for travelling horizontally as well 
as vertically. Their speed of travel, 
it fed by hand, is from 20 ft. to 50 ft. 
per minute, and if fed automatically 
from 40 ft. to bo ft. 

Mono-ratls .—Are used to convey 
material in bulk by skip or other 
receptacle, as well as for large individual 
loads, or for handling the receptacles 
for holding material in bulk Mono- 
rails are particularly used in foundries 
where rails on the ground for four- 
wheeled trucks are dangerous. Here 
the mono-rail is used for conveying 
the pans with liquid metal, see h'lg. 28, 
and the same installation carries the 
receptacles for foundry sand and for 
the coarse sand from the drying room, 
also the foundry boxes ami the rough 
c.astings fresh from the sand to the 
place where they are cle.med. They 
are also used in factories, general stores 
and warehouses, as well as for handling 
luggage at railway .stations , m fact, 
everywhere where surface tracks have 
foimeiiy licen used 

'To get an approximate idea of the 
diiving power consumed by the dilferent 
types ol con\'e\eis, the following figures 
may be useful in the choice where 
several types of conveyers arc eipially 
suitable lor the same pui pose In eacli 
case the h p gu’en is for a conveyer 
100 ft long, with a caiiai ity of 50 tons 
per hour 

ll,il-r.|,.)V\,r 


Hand Conveu r .. .. 4 to 5 

Keciiuocating Coin eyer (Zim¬ 
mer t\ ye) .. .. .. 8 

Ciftitinuoiis Trough, Tray or 

Pan ('oiiveyer .. .. I 2 to 14 

Piish-])late or Scraper Con¬ 
veyer .. • l.t to 15 

Steel Plate Conveyer, . .. i() to 17 

Wood Slat Conveyi r . . . 16 to 17 

Push Trough Conx'eyer .. 18 

Woijii 1* .\rrhiiuodean Screw 
Conveyer .. . . . . 20 to 25 


TELPHERS. 

• The narrow gauge ■surface track, with 
its rollings block adaptect to various 
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iise'i, a svstein now establishoil to a 
I’.'S'cr or ^,'reater extent in practically 
all industrial establishments of any 
importance for the pur|)osc of con- 
ncctnif^ witli rail or waterways, as well 
as for mter-dcpartniental communica¬ 
tion in sui'h works It is used to bnni^ 
the raw material and fuel from store 
to plant, and again to transport goods 
in all stages of manufacture from 
department to department, and from 
shop to shop. It has apparently come 
to stay, while on the Continent, and 
more particularly in .\merica, these 
surface tracks with their trucks h.ive 
been hirgelv superMided by the more 
s ientific and more economical sus¬ 
pended I’ehiele supported fj^om over¬ 
head rails, a system generally catlc-’ 
mono-rails or teljihers 

The gasworks and ixiwer-stations are. 
thanks to the net unselfish but still 
worthy enterprise of a few firms of 
engineers, the only noteworthv ex¬ 
ceptions in this country in which the 
telpher iias partly and sfmieiimes 
wholly replaced the -urface track with 
Its manually, horse, and sometimes 
steam-propelh’ii vehicles. The time 
has now come when a more radical 
and more universal change should b? 
made, espcc*allv as it could take place 


gradually. The surface rails need not 
he disturbed until the overhead track 
is completed section by section, 

Tlie advent of elcctiicity has lieen 
the chief factor ih making such telphers 
possifile, and perhaps nowhere has 
electricity—the handmaid of the en¬ 
gineer-assisted modern industry more 
than by its i^iplication to transport. 

Some of the advantages of the 
elevated track on which receptacles 
are propelled hv electricity, ip addition 
to the saving of men, have alreadv 
been mentioned in < onnef tiilii with the 
mono-rail Th<‘ track is exlremely 
flexible, and may lead over buildings 
and acro'^s rivers. 

In addition to the elevated track, 
the telpher consists of a suitable bogie 
or trollev on two to four wheels and 
supjiortiug in a suspended position a 
well-balanced receptacle to carry the 
load The bogie or trolley is fitted 
with, and iiropelled by, an electric 
motor, which takes its current by a 
small trolley pole from a single, double 
or triple conductor situ.ited above or 
alongside the steel structure supjiorting 
the track. 

The teliiher installation may hi' what 
IS called a " man-telpher,” that is, oiu 
accompanied hv an attendant, who 
from his cab starts, stops, lowers and 
dumi>s the load and returns for the 
next . or It may he so arranged that 
all movements are automatie, so that 
ttie telpher with its load when rele.ised 
at the loading jioint travels automati- 
callv to a procleteimined point, dumps 
Its load, ami returns empty to he 
reloaded Where the material to he 
handled of such a nature 'that it 
reipiires putting on and t iking oil by 
hand, such as pig-iron and goods in 
cases, barrels, saekT, or c.ircases, or 
other large individual loads, the current 
IS interrupted at the loading and un¬ 
loading points, so that the telpher 
comes automatically to a standstill, 
and wlien loaded and ready to start 
It is given a slight jiusli, when electru al 
contact will be re-established, an<l tlie 
telpher continues its journey, generallv 
over an endless track, round and 
round, till the day's work is done 










Some of the man-telphers arc pro¬ 
vided with more than (^e motor and 
with electrical winches tVi pick up or 
lowc^oacls from or to the ground at 
anv point on the Imu, an arrangement 
which saves much labour in an en¬ 
gineer's yard or a fitting shop, 

.Automatic teljihcrs have been per¬ 
fected to an astonishing degree. They 
are pro\’ided with a pericct automatic 
block s\'stem, the passing telpher 
establishing its own electric connec¬ 
tion, so* tliat no second telpher can 
enter thf*Iii*c‘ within a pre-detei mined 
distance ol that in front, and if one is 
stopped for some eaiisc or another, all 
the succeeding ones will stop at the 
same distanei's apart To give a full 
description of the intricate electrical 
fittiiygs would be beyond the scope of 
this article,,but to watch their uncannv 
movements one comes to the con¬ 
clusion that tliey do all but think 
'!'el]'hers for large and bnikv loads 
arc fitted witli a tiailer, or double 
telphers are used, either direct con- 
iK'cted or geared ; the latter tsgenerally 
the case wlieu' an c.xcessive gradient 
has to be negcitiated. The speed of 
travel \aru's from four to a maMinum 
of twent\ miles jier hour, accordm.g to 
the nature of the load, the capacity 
reijuired, and the gradient of the track. 

The track may be bracketed to the 
sides of buildings, or sup|)orted on the 
open land on A-brackets of timber or 
steel structural work. The load can 
be switelu’cl on to branch lines over 
track switclu’S, which the telpher man 
himself operates from his cab. The 
telpher man can also reverse his 
iiiaehijie at will, ojieii and close doors, 
run the entile lengih of the storelionse 
or shop, and pick uji loads without 
any pn.wious pri^iaration. In and out 
handling from the works is equally 
well pertonned bv the same telpher, 
and there is no limit to distance. 

Telphers have been more jxirtieidarly 
applied, as has been mentioned, to gas 
and electiii'itv undertakings for the 
purpose of handling the large quantities 
of coal and coke whicli have to be 
contimiouslv dealt with in such works, 
and they arc emtiloyed in nearly all the 


largest gas and electricity works in this 
cotmtrv, but tlie example has i^T 
been followed by main’ of the smaller 
establishments. Tliese appliances seem 
to be particularly applicalile w'hcre the 
duty IS heavy and continuous, and 
where the route to lie traversed is 
anything but a straight line, and also 
where braiieh inns have to be made 
off the main road. 

These telpher machines are usually 
designed to travel on a single rad, 
which IS generallv lioltcri to the top 
flange of rolled steel girders of suitable 
depth and tlange widtii, according to 
the span h.otween the available sup¬ 
ports. There may lie as many ctiri'cs 
and branch turnouts as are necessary, 
the design of the machines being such 
that anv reasonable curve may be 
negotiated witii eas<' and safety. 

Fig, 21) shows ,1 two-way ti'lpher 
track switch of Kobert Dempster & 
Sons. ],td , m plan and elevation This 
two-way automatic blocking and lock¬ 
ing switch may be operated either from 
the door or driver's cabin It will he 
observed that the track is blocked 
where the switch is open, whereliy all 
danger of owr-nmmng on the open 
track is obviated 

F'lg. go siiows a four-way telpher 
track switch in ])lan and ele\'atioii, of 
the same firm I'iiis four-way mono¬ 
rail track, coupled with an automatic 
locking and blocking switch, is operated 
bv the hand-rope indiiated from the 
floor level, its special adi’antago being 
that immediately tlii' switch is dis¬ 
connected ftom any section of the 
track (to loin up any other seetion), 
it»uitom*ti('ally blocks all disconnected 
sections, winch completely obviates the 
danger of over-running an open section. 

Most telphers are diiven by electric 
motors, and Fig 31 shows a two-motor 
telpher with trailing carriage, built by 
Kobert Dempster & Sons, Ltd. This 
maeliinj is specially built with small 
wliA'l base and Fl ted with trailer, which 
readily lends itself for negotiating sharp 
curves and for lifting long skips. In 
the end view the metliod oI mounting 
♦ tins telpher ii|X)ii a rail-track carried 
by steel ^lestles is sliow^i, as well as 



the method of attacliing the live wires 
V along the track and the collecting 
g’&ir. 

A petrol or oil motor telpher also 
built by the same firm is shown in 
Fig, 32. The petrol or oil motor 
and tanks are mounted on the telpher 
frame, whilst the hoisting and travel¬ 
ling motions are operated through 
clutches and machine-cut spur gear on 
an intermediate shaft, winch latter is 
coupled direct to the oil motor by a 
silent chain drive. The ninchine is 


mounted upon a self-sustaining double 
track and h;^, therefore, four wheels 
which give me necessary rigidity for 
the successful working of the teller. 

Telphers have jreen built foi^lealing 
w'ith loads up to four tons, but there 
is no reason why heavier loads should 
not be ilealt with if the necessity arises. 
The lifting speeds range from 60 ft. 
pel minute with heavy loads to 200 ft. 
per minute with light loads and a long 
lift. The travelling speeds may be 
anything from 500 to i,oo(i> ft. per 
















minute, accordint,' to the nattire and 
length of the run. ^ 

•vy TERMINAL PLANT. 

Mechanical terminal facilities make 
all the difference in the cost of transjiort 
by rail and watervvav, for if hand- 
labour only is available the cost of 
handling at the terminals, i c , getting 


material in bulk it falls to the lot of 
the recipient to handle his own good^. 
In the former cas'-, t.e., the railway, 
sidings are generally extended to the 
works of the consumers, and at the 
termini of these they provide their own 
plant to unload and get the material 
into store. In the ca'-e of the water- 
wav it IS more difficult, as the river 




nii :111 I U1 l<-« rv TI.U’IU.R TBH k M' lTrll 


111* goods on at one end and off at 
the other end, might under certain 
circumstances be higher than the actual 
transpoit on such rail or waterway. 
The transference from one carrier to 
another should, therefore, be the serious 
concern ol railway and steamboat 
conijianies’ I'acilities arc often pro- 
1 idl’d when dealing with merchandise 
in cases, barrels or sacks, but for 


or canal frontage is not always suffi¬ 
ciently large to accommodate private 
plant" and even if it is, it generally 
necessital^'s a siding, rojieway, telpher, 
or soifie other kind of conveyer to take 
the material to the factory or works 
in the hinterland. Terminal iplant on 
a waterway must often have provision 
tw cope w'ith the variation of the tide, 
and invariajrly requires the mateiial 
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to be liffed out of the craft, while in 
the case of the railw.'^V siding the 
material is dropped in thc'first instance 
out ^,>^the truck either bv hand and 
shovel, 'ey tipping the truck (as shown 
in h'igs. 33 and 34), nr by employing 
self-emptying trucks which discharge 


chinery docs not only save many hands 
and is cheaper, but it also saves a ' 
great deal in demurrage on railway 
trucks and vessels, and it is not too 
much to say that on this account only 
the boat or railway truck can be used 
to do twice the work it used to do 



Ihcir load antomaticallv when the 
bottom doors are opened (see bdgs 35 
and 3(1). 

In both cases \^'e may consider that 
it costs but little more to convey the 
goods a few hundred feet, or even 
yards, than to convey them, say, fifty 
feet, when once lickl in suspension in 
or by conveving inachinerv, as long 
as it is done without rehandling, exxept 
it can be accomplished aiitoinatieally, 
as, say, from an elevator to a conveyer 
or from one conveyer to another 

The expeditious unloading by ina- 


wlkcn unloading bv baud was the only 
terminal facilitv, not to mention the 
smaller cost of the les^ extensive 
landing piers and jilatforins upon which 
the goods used to ffe heaped foi re¬ 
handling bv human maihiiips The 
interest on a pidiclous capital outlay 
for such machiiK'rv and depreciation 
charjes will ofti 1. be less than id. per 
ton handted. 

It has been said in the beginning 
thai the appliances dealt with in these 
pages w'll not include very extensive 
plant, yet, it is interesting to know 
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that some of the terminal plant on the 
Great Anienean Lake^ can hainl’e coal 
and ore at an nn liwive cost of ijd 
per ton, whicfi fonnerlv, with an arniv 
of men with wheelbarrows, cost is. 6d, 
per ton. .X lo.ooo-ton steamer (an 
now be unloaded tin re by four Hiile't 
unloaders in 5 to h hours', and .'ui 
equipment at one wharf in I’hiladelphia 
of two 3f) in band conveyers can 
deliver 28,000 busliels of yrain into 
ship per hour. 

We are here more particularly con¬ 
cerned with the unloading apnlianccs 
at the end of the carriers’ journey, as 
there is not so much to sav fob the 
loading end Coal, which is, after all, 
the most important of the bulk goods 
handled, is dropped into railway trucks 
at the colliery from screening or 
picking mactunery, wdiich 1;- akvays at 


such a height as to require only a 
blight drop or shdi* of the coal into the 
trucks, and ore is dealt with m a like 
manner. With the loading for water¬ 
ways coal tips are genera'ly used for 
this, w’hich are installed at all our 
coal ports to such an extent and with 
such a worthy enterprise that they 
need no advocate In fact, if all 
branches of industry were supplied 
with plant fur the mechami'al handling 
of material as the coal-sliipping trade, 
there w'oiild he no need for this jirojia- 
ganda m the national interest. With 
these loading facilities the cargo coal 
IS shot into the ship’s hold by raising 
the whole coal truck bodily to a 
sufficient height hv tips or hoists that 
it empties itself down a sliodt. 

But there is another method winch 
IS worth moritionmg, though the cir- 
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arc not often in favour of 
Its installation, and that is the loading 
of shi])s or bai ges from elevated bunkers 
so that It (Mil be let out bv gravity, 
no inech,lineal devices being necessary, 
but what is necess.iiv and not often 
ai'ailable is high ground in close 
proMiuity to the wateiwav, so that 
twins of ho])j)er wagons e,in let their 
coal out into the overhead bunkers and 
b'oni there into, the I’esseK .As the 
state of the tidi' and the size of the 
I'essels var\-, and as coal cannot be 
dropped anv distance without diminish¬ 
ing Its value, some provision has been 
made by ])roviding some bunkers, 
which terminate high up, and others 
lower down. Other devices consist of 
lowering‘shoots of a variety of ty])es, 
one of which is shown in Fig. 37, an 
installation of the Link-Belt Co. on 


the pier of the Virginia Railroad Co, at 
Sewall's Point, Virginia, where 62 such 
adjustable coaling shoots are employed. 
The distinctive fe.iture of this shoot 
is the vertically sliding hopper A with 
its telescopic shoots permitting such 
adjustment as may he laHjuired tor 
variatiorft of the tide and height of 
vessel, and preventing breakage by 
securing a slow continuous flow from 
the liopper to discliarge slioot. The 
defivery is controlled by a regulating 
gate. 

A terminal station which receives 
the inajierial in bulk on a railway 
sidiflg may sometunes consist of a 
mono-rail or telpher (according to the 
size of the establishineut), the recep¬ 
tacles of which are on tlie same level 
• as the truck bottom and which run 
parallel fey some ten yards or so with 
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the trucks, so that such goods as pig- 
inin may be transferred by hand. 
One man can load 40 mono-rail cars 
per hour, or, sav, |-ton. Telphers 
are larger and one would carry such 
a loail or more At the foundry or 


run out into the pit ; or, thirdly, the 
contents of the truck are emptied by’ a 
hydraulic ram or electrically/’.liven 
winch, which lifts up one end of the 
truck by the axle, and on the door 
at the further end being opened the 
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factory the pigs are again remoyed by 
hand and stacked. A terminal arrange¬ 
ment of this description is only for 
such heavy loads as pig-iron, but, of 
course, it can be used, though not very 
economically, for coke and sand. By 


material runs out into the pit (see 
Fig, 3yS). The top of the pit is generally 
covered with a grating of Hat iron bars 
standing upright, so that very large 
lumps cannot fall through, and these 
arc helped through by a ta]) witli a 
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far the most usual terminal arrangement 
for coal, ore or gram, is a hopper- 
bottomed pit or track-hopper betw'cen 
the rails, or often one e.xtending s'ome- 
what beyond the sides of the rails, 
into which the coal is shovelled 
in the old-fashioned way, involving an 
additional expense of from ;5d. to 5d. 
per ton. If automatic hopper wagons 
are available, the bulk goods arc simply 


s 

hammer. Tin-- precaution is taken to 
prevent the elevator which reeeives the 
material from the liojiper being choked 
by such large [iieces. The mesh of the 
grating depends upon the si/.e of the 
buckets of the elevator, ami these in 
turn depend upon the capacity of the 
whole plant. If, for instance, the ca]ia- 
city is small, an elevator might he 
chosen wdiich will take halfkm-hour or 




more gradually to handle the ten tons 
whjrh have been dunificd into tlie 
rcc(\'ing pit If the plant is larger, a 
truck 'niight he emptied every five 
minutes, in which cast* the elevator lias 
to have a capacity of lo tuns in 
5 minutes, or bo tons an hour, and 
such an eles’ator can naturally take 
much larger lumps. W^iere crushing 
rolls arc used before the coal enters 
the elevator, gratings over the pit are 
superlluous. The elevator then lifts 
the mat(*rial snfficientlv high to teed 
it into a c«n\^ycr of some kind situated 
'at a higher level than the bunker, 
stock-heap, or other destination of the 
material. The length of this conveyer 
and, therefore, the choice of the most 
suitable type, depends upon the dis¬ 
tance of the terminal plant from the 
spot where unloading is to take place. 
The conveyer may be erected on a 
slight upward gradient if delivery high 
u]i IS required. 

Terminal plant for the waterside 
consists of a receiving tower with 
stationary winch, the simplest form 
being the mast and gaff ng, or of a 
transporter, cantikwer or bridge crane, 
in conjunction witfi a travelling grab, 
or of a telpher and grab, oi it inav 
consist of vvliat is gcner.illv terined a 
" barge eUwator,” i c,, a 'bucket ele¬ 
vator which is lowered into the vessel, 
W'hcn it acts hke all utlu-i elevators 
.tnd lifts the material to its iqiper 


the ideal solution. The lino can be so 
laid that it overhangs the slii]), when 
the man from Ills cab lowers the grab 
for its load, raises it, and follows the 
track of the rails, wliieii may lead to 
a varietv of positions b\’ means of 
switches, so that the material can be 
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terminal, wdiere it is delivered into 
some kind of continuous or inter¬ 
mittent conveyer and seiil to its 
destination, as with the terminal jilaiit 
for railwjiy sidings. 

The employment of a light steel 
structure from which a man-teljilier is 
suspended, is probably in most eases 


dumped on to a stock-pile, or taken 
intc^ til* boilcr-la-'ise or some other 
au.xiliarv coal store. When the ter¬ 
minal plant IS not in use tor unloading, 
the same installation can be used for 
replenishing the bunkers from tlie 
'stock-heap, as well as to convey manu¬ 
factured j^iods back to the ship. 
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Fif; VI sliows a I'fniperlcv trans- 
piirttT for unloading' coal ships into a 
store on the (]iiat’ side This plant is 
hero illustrated more as an example 
of a waterside terminal installation, 
though It lurnislu's a fine exanijile of a 
coal-store, somewhat different from 
those piawiously described, being en¬ 
closed h\' substantial retaining walls 
The plant is tlie propertv of .Messrs. 
Fraser ..V White, at Portsmouth, the 
largest linn ol coal shi]i])ers and 
merchants on the south roast The 
c.ipacitN’ of tile store is 15.000 tons 
when tilled to .1 surcharge of fi ft 
The eiiclo'in.g walls are of ceinfoiced 
concrete on the Kalin system, and of 
the rantilevir biittri'ss t\pe I'lie 
space so enclosed is 2 pi ft long by 
about Q5 ft wide, The rail-trael; for 
the two transporters is on the two 
longer walls. The span of the rail- 
track Is about 0; ft., and the o\'er- 
hanging portion is 88 ft, Tiie (,rab 
holds ij tons, and the maximum diitv 
is 65 tons per hour for eacii traiispoiter. 
The speecl of hoisting the full grab is 
240 ft. per minute, and that of trans¬ 
porting it 900 ft. per luinute, w'liile 
the grab makes 40 to 50 tnpfi jier lioiir. 


I'iach transporter is manipulated by 
four electric motors , the one for 
hoisting is of 65 h.;),, that for trans¬ 
porting >,o h.p. the one for moving 
the transporter bodil\- 15 h ]i., while 
that for lifting tlie beam is of 10 h.p. 
'I'his installation was full\' described m 
/fjigiiiccrnig of lnl\' 2nil, 1915, 

It IS well to erect such cvafersidc' 
terminal plant lor a rapacity of not 
less than 75 to loo tons per hour m 
order to make it a coinniercial success, 
and for smaller demands run the 
installation less frecpiently. F'oi smaller 
duty, sav 50 tons per hour and under, 
I locomotive crane with a grab is more 
economical Concerning barge' eleva¬ 
tor^. they are often attached to the 
factory bmlding if it is close to the 
waterside. Such an (‘levator has af- 
readv been described, and is illustrated 
in ITg JO. The subject having alreach 
been dealt with, it will suffice to men¬ 
tion here that the advantage of barge 
elevators over grabs is that they are con¬ 
tinuous working instead of mtermiffent, 
and that if trimmers are neeV-ssary m 
the barge, tlicir occupation is less dan¬ 
gerous wheu feediug barge elevators 
tliaii wheu trirunnmg the coal'for grabs 
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THE MECHANICAL VoUIPMENT 
\ OF BOILER-HOUSES. 

fft!' deletion of the wheellwrrdw 


a facto,' in boiler-house economies, 
together with the abolition of the 
antiquated methods as-^oeiated with its 


use, have lieen followed bv the intro¬ 
duction of well-designed coal and ash 
handling apparatus in jiianv of the 
leading boiler-houses 'File lesnlts 
obtained by the new plant have more 
than justified the optimism which led 
to the innovation, not onlv in the 
^saving of*lafiour and the consequent 
‘reduction of fuel costs, but m the 
improved cleanliness and comfort 
thereby induced 


veyer^ should be as simple and as , 
durable as practicable, 'I'hey should 
run preferably at a slow speed to 
prolong the life and lodnee maintenance 
e.xpenses They should admit of the 
interchangeahihty of their parts, some 
of which should he kept in stock for 
immediate repairs, and it should be 
possible to vary their capacity in order 
to suit the recpiirements which may 
obtain at any timi', and, above all, 
they should be as immune as possible 
from breakdown 

In boiler-houses all labour-saving 
additions will help on the country’s 
cause, from the small single elevator 
for feeding one or two fioilers to the 



rile co^t of ninniiig suitable con- 
cevers m boiler-houses, including 
iiiteresl.oii cajutal expenditure, attend¬ 
ance, oil, motive power, depreciation 
and repairs, should work out at a 
fi»u tion of a peifnv per ton. It has 
b( ell estimated that in conveying and 
elevating coal at the rate of qo tons 
per hour to a height of 40 fb, 10 hours 
per dav, with a judicious expenditure 
of /r.ocK) for the plant, the eo.st of 
handlmg coal should not exceed one- 
halfpennvqier ton, allowing for interest 
on capital expenditure, attendance, 
etc 

The genoi'al construction of the con- 


large and complex plant of gravity 
bucket, Ijc’lt, and chain conveyers, 
destined to save the work of hundreds 
of men The economy of a boiler- 
house depends firstly upon the me¬ 
chanical methods by •which the coal is 
brought to the boilers and the ashes 
taken awav from the boilers : and, 
secondly, upon the nieehanical stokers 
whieW fc^'d the b .ih'r furnaces with 
coal. 

A great deal lias already been said 
concerning the mechanical equipment 
for getting coal into boiler-houses and 
particularly into overhixid bunkers, 
and also eflneerning the treatmi'nt of 
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ashes, so that we need only show and 
describe a few typical installations to 
give a complete picture of what a 
modern boiler-house should be like. 
In doing so \vc must include the 
bunkers in order that the equipment 
may be complete, but before doing so 
we will summarise the best methods 
of handling coal and ashes under a few 
abnormal conditions. 

When it is reijuired to install coal- 
handhng equipment in an existing 
boiler-house where roof trusses are too 
low to admit of the installation of coal 
bunkers over a range of boilers, we 
recommend one or two larger bunkers 
at one end, or in the middle of the 
building, with a “ larry ” or a travel¬ 
ling hopper on overhead rails, to haul 
the coal to the boilers. This appliance 
is usually motor driven and can be 
arranged to measure or weigh the coal. 
The advantages of this system ovci 
separate shoots from bunkers to the 
stokers are, firstly, tliat the coal fri'in 
the main bunker can be taken to any 
one boiler, while in the other case only 
the coal in the bunker over or oppo¬ 
site each lioiler is available for it ; 
secondly, it weiglis and records all coal 
burnt, and, thirdly, it is less expensive, 

Wlicn handling ashes, it may be that 
a tunnel or basement is impossible or 
impracticable (a tunnel being necessary 
for a suction or car and skip system), 
in whicli case a push-plate or a drag 
conveyer in coniunction with a Imcket 
elevator is recommended. Such plant 
wall handle up to 20 tons per hour, and 
will reipiire only ,5 h ]). for every 
100 ft. of length , the lirst cost and 
repairs are low. the shallow trenc.ies 
tor their reception are sinqile and 
accessible, and as the plant e<in be 
run continuously, at a slow' speed, it 
reciuircs a minimum of hibour. 

Coal bunkers v.iry very much in 
shape, size, the material from winch 
they are made, and the po^itipn in 
W'hich tliey are placed e will only 
consider those suspended above the 
boilers, as those placed lower down 
cannot be recommended as the most 
economical. In some of the earlie. 
bunkers the leadim; idea was to make 


them as lar^,e as possible, and so 
dispense with a separate main stock 
outside the boiler-house, but juch 
elevated bunkers of large dimensions 
necessitate very strong foundations, 
and therefore make the w'hole of the 
boiler-house structure more expensive. 
We w.l! tlierefore eliminate them here 
and deal oply with such bunkers 
holding about a week's supply. As to 
shape, <qua’'e hopper-bottomed bunkers 
are used, sometimes only one or two 



for supplying a range of boilers {by a 
“larry” or conveyer), or more often in 
an unbroken senes with one hopper- 
bottomed outlet over each boiler, bi 
the first instance the bunker or bunkers 
are located close to the receiving eleva¬ 
tor and a conveyer just below the outlet 
may distribute the coal In the latter 
case tfic conveyer from the elevator 
runs along the top of the bunkers, 
depositing its load into them. Such 
square bunkers have sometimes been 
made of timber, but now are nearly 
always of steel. Sometimes,large cylin- 
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drical bunkers with conical hoppered 
bottoms are used as mam bankers, 
distributing; the coal like those just 
described o\’er a range of boilers by a 
conveyer, or for a double range of 
boilers the same is carried out in 
duplicate. The most usual form of 
bunkers in a modern boiler-house is a 
continuous V-shaped trough, the lower 
end lieing rounded more like the 
letter I’ (see l-'ig. .jo). The bunkers 
may have jrartitions in them, and they 
alt have outlets with slides to corre- 
sjiond with e.ich boiler. They are gener¬ 
ally called “ Self-cleaning suspension 
bunkers,” and are likely to be uni¬ 
versally used in the future. The con¬ 
struction Is simple I'rom. two main 
supporting girders steel straps are 
suspended at close and regular inter¬ 
vals, and they are covered inside with 
steel plates, so that the straps support 
the full weight of the bunker and its 
contents. As the wear by corrosion is 
somewhat high, they have licen either 
concrete lined or wholly made of ferro¬ 
concrete. The latter are all but in¬ 
destructible, but the reinforcement 
mii>t be of large section 
The boiler-house of the Klectricity 
Station at Southend-on-Sea* is shown 
in Fig. 41. The elevator and the 
U-liiik conveyer shown in the illustra¬ 
tion have already been illustrated to a 
larger scale m Figs. 18 and 19. The 
mechanieal eciuijiment is bv Fd. Beiinis 
8; Co , Ltd. The storage cajiacity of 
the bunkers is 500 tons The co.d is 
brought in carts and dumped into the 
recci\’ing liojjjier, which is below the 
ground level. The ekwator i:, fed from 
this hopper by gra\itv through a 
Bennis rotary sahty feeder, which 
ensures a regular supply to the ele- 
\'ator buckets and prevents any undue 
rush which might choke and jam the 
elevator. The elevator is 70 ft, long, 
has a cajracitv of 20 tons jier hour, 
and is driven by an electno metor. 
The U-Iink conveyer which feeds the 
bunkers takes the coal from the ele¬ 
vator, and extends the whole length 
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of the Ixhieylioiise, about lof) ft. 
The bunkers arc carried on tvvul\'e 
stanchions of steel joists 27 ft. iong, 
resting on concrete foundations. 

The Metropolitan lilectric Sujijily 
Comjrany have a fine installation, a 
general view of which is shown in 
F'ig. 42 and a j)lan in F'lg, 43. The 
installation ij built to handle 60 to 
80 tons of small coal per hour from 
the railway truck to the boiler-house. 
The terminal plant consists of two 
tij)|)lers which revolve the* railway 
truck bodilv, so that its»co«tents fall 
into the large hopper, from whence it" 
passes by a U-hnk conveyer 38 ft, 
long up ail incline to the mam cUwator 
io() ft. long, which is also of the 
U-link jrattern, the incline being 30’ 
and the rise above the ground 40 ft. 
The advantages of these revolving 
tipj)lers over the end tip are that the 
truck einjities more completely and 
without assistance by hand, and also 
that trucks without hinged end doors 
can be used. At its ujijier terminal 
the mam elevator delivers into a third 
I'-hnk conveyor running the full length 
of the boiler-house, about 400 ft., 
feeding the overhead bunkers. The 
conveyers are all 15 ins. wide by 
8 111^. rleej), the I’-huks arc ol 2j ms, 
bv I in. Hats, and have a jiitch of 
12 ins. They are .secured at llie 
joints by ( ill. rn'ets and washers. 
'I'he material used foi the links is 
Siemeus-Martin acid steel of a tensile 
strength of from 28 to 32 tons jier 
square ineh, with an (.ilongation of 
20 jier cent in 8 ms. The trough is of 
cast iron .1 in. thick at the sides and 
s in. at the, base. 'Hie boilers,are all 
litteil with Hennis automatic coking 
stokers, and one man can eoiufoi lahly 
look after SIX of the stokers, riip 
expenditure of driving power is 25 h p. 
from the receiving hojijier to t!ip 
bunkers, 

F'ollowiipg ujioii these two line exam¬ 
ples of boiler-houses at home, the 
writer has been jiermitled by the K. H. 
Beaumont Co,, of f^hilade^ihia, to 
illustrate a uuiiiber of installations 
executed by them, showing the gieat 
variety of the applications, to which 
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*the diflerent ap])lr'na's havo been 
employed in the I’nited States. 

A coal store adjacent to a boiler- 
house of the U.S. Naval Modical School 
Hospital at Washington is illustrated 
in Fig. .;|4. A V’-biickct elevator does 
duty here as a convev er in its hori¬ 
zontal path in the higher regions of 
the store. The \ery same plant will 
suit a range of bunkers over boilers 
eiiuallv well 

The Northern Indiana Gas and 
hlectru' Co., Fast Chicago, Ind , eniplov 
the same tyiie of bin kot clevatoi 
and a pnsh-idate conveyer at right 
angles to It to feeif the bunkers over 
two ranges of boileis (si'O h'lg. 45). 
The coal is recened by raihvav trucks, 
dischargeci into a track h ijiper, and 
thence into the elevator well. The 
ashes are collected by tip car and lifted 
to the ash bunker by skip hoist. 
The ash bunker is so placed that the 
empty coal truck.s can receive the 
ashes. 

The I.udlow .Manufacturing .Asso¬ 
ciates, Ludlow, .Mass , employ push- 
plate or flight conveyers for the 
comfuned purpose of conveying and 
elevating the coal, while tlie ashes are 
handled by the pneumatic suction 
system see Fig, gl). 

■A verv interesting plant is that of 
the New ^'ork and Pennsylvania Paper 
Co, W'lllsboro’, N.V, (I'lg. 47). It 
shows how the undulations of the 
ground i.an be turneil into account, in 
using the hillside as an automatically 
sclf-cniptving coal store, the only 
e\pense being a substantial retaining 
\Mlll. 

It is instructive to see 114 P'ig 48 
how an apparent mistake in the 
oiiginal layout of a ])o\ver jdant can 
be rcctilied. The plant is that of the 
■A. M. Collins .Manufacturing Co , 
Philadelphia. The coal has here to be 
taken from the railway siding across 
the factory building to the coal store 
and boiler-house in the rear, ddeiig a 
comparativelv small plant, the coal is 
handled by three 12 in. worm con¬ 
veyers. The one in the boiler-liousc 
is shown in end view. An ordinary 
bucket elcN'ator located between the' 


mill and the b|ilcr-tioiise lifts the coal 
from the firs/ to the second worm 
conveyer. z 

•Another diflicnlt proposition is slrown 
in I'lg. 4g, the boiler-house, of the 
Baldwin I.ocomUtivc Works, Phila¬ 
delphia. The illustration shows the 
solution of the difficulty of handling 
the coal by telpher. The boiler room 
IS on the ground door of a four-storev 
shop, and lack of head room prevented 
the adoption of overhead bunkers. 
'1 he coal is delivi'red from railway 
trucks !'iu a coal breaker and band 
conveyer into a pit with i' loo-ton 
capacity. The grab manipulated by 
the telpher takes the coal from tins pit 
and feeils the stokers, the kittei having 
a high front so that sufficient coal tor 
24 hours run may be piled on each 
stoker. The ashes are again here 
disposed of by the tip car and skip 
hoist, Ilk, latter manipulated by a 
pneumatic cylinder and plungei. 

Two plants m which both coal and 
ashes are handled entirelv bv locu- 
moti\’e ciane and grab are shown in 
P'lgs. 50 and 51. 

■A boiler-honse installation with an 
independent steel structure (Mrr\'ing 
an ash bunker fed by Up car and skip 
hoist is shown in Fig. 52. 

Phe cconomv of small elevators for 
feeding the huijpers of machine stokers 
with coal, and acting independently, is 
now fully recogmsod by those who 
have made a careful study of the ways 
and means of reducing boilet-lK'use 
costs The needs of small boiK r-houses 
and the possibilities of effecting econo¬ 
mies by means of small ekwators, m 
conjunction with well-dcsigncd stokers, 
has been overlooked until rucenblv, yet 
Great Britain’s mdusliies are made np 
of thousands of small works, mills, 
factories, etc., owned' bv small eapk 
talists, to whom the study ol economy 
in them own bo'ler-houses is all- 
important. If we show each proprietor 
how to make i lb. of coal do the work 
ol two, how to get the coai from the 
barge or the truck to the boiler furnace 
at a cjnartei of the cost now incurred, 
and convince him that instead of 
paying for manual labour to remove 









‘the ashes trom the furnace, he can offered by the'-^manufactiirer of labour- 
automatically remove them at pracii- saving maclrhery who has, maybe, 
cally no cost at all, he shoukl not be spent a lifetime in the study of such 
slow to avail himself of the advantage problems. Where boiler-houses’ are 

















small, or'bv reason ol'tlicir arrange¬ 
ment an elevating and ctmveying plant 
cannot Conveniently be put down, the 
eniplovment of small ekwators is 
strongly tadvocated. One elevator to 
each boiler, or one to every two boilers, 
may be desirable. Mg. 53 shows sndi 
an installation by lid. Hemiis iS: Co , 
Ltd , where each boiler with its stokers 
is fed from a separate sihal) elevator 
One such eUwator ran he installed (or 
about /’(lo, will! Ii .an effect a siving 
of /30 pi;r aniuini, or yo jier cent on 
the oiitlac^ I'lg. 5-1 shows ,in elev.ilor 
pn the same idea m front .ind side 


elevation. A few eonerete instances 
will serve to point the a'-scrtion. The 
first to which attention may he directed 
IS tliat of an elevator to teeil a single 
boiler in a boiler-houre .it '^t. Paul’s 
Mill, Hoddlesden. iie.ir Darwen, in 
Lancashire, The avail.ilile spare was 
too restneted to peinnt of aii\ coal 
sloragi' Previous to the erection of 
the elevator, and while tin' hand firing 
svsteni was in vogue, the mills were 
nineh jiressed foi steam. Diiimg the- 
winter months it reipnied the help of 
an additional lireni.in to ensure a 
siiffieient supply ol steam, and this m 
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''Piti <)f till. tapimit; 

m.i< lnni> w:k connccto.I to a boiler s ,n 'e 
-'an-'e Swa>' The .,ii,ne<l,a,e e " 

oh "t!:'T ‘■'"■"‘r'- 

ra.iM' ami .ustain the load' on the 

Pr or trl'l""' '■'«'! I’lll. 

no 'oa, stora.ite i,, the boiler-t,»„se was 
possible, dhe installation of the ele' 
ator has, ho\ve\-er, made it possible 
0 .store twft or three loads of aial in 
Pio boiler-holisc, at the same t.me 


'■ ''""'I'mu: ... 

keepiiif! it wlioi,-so,nelv clean The 
oKniJor isVapahle of lifting , ton 
P|'i hour, and by its use the boi or 

wn'll the “"hnnatic, 

«nh the con.se,pient saving of laboi,; 

A seeoiid elevator of a similar t,.... 

s um."/ ‘n 'the 

mim locihfy snpjilies two boilers bv 

tans o. shoots branching off to the 
four iioppers, whirl, they feed at In 

.A third elocator feeds the coal to the 



stokers of three boilers. Ky means ol 
a ciit-olf door the supply can be regu¬ 
lated from the full capacity of the 
elevator to a few pounds. 

In larger installations conveyers are 
neressai'v, as we have seen, to dis¬ 
tribute the coal from a main elevator 
over a range of boilers. All chain 
types of conveyers are used for this, 
and especially the U-link type. Its 
economy may be gauged from the 
following In the City Road Station 


ol the County ol London Llertric Light 
Co, which generates many million 
units per annum, by the old wheel¬ 
barrow srstem of unloading the cost 
to deliver the yoal from the'barge to 
the boiler-house floor w’as is per ton 
and if it had been carried to tlie bunker 
room It probably would liave been 
2s. Since the laying down of the 
elevating ancl conveying plant the cost 
is easily covered by 5d, pi'r ton, m- 
chiding delivery into the hunkers and 
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the additional eiKt of water supplied 
from the In'draulic power mains used 
by tlie crane for unloadinp the coal. 
OiK' man attends the livdraulic crane, 
does all the work t» the conve\er 
plant, .ttreases the hmirmps, and other¬ 
wise looks after the entire aiiparatns, 
and Is luwer nncomfortaldv pushed 
The seven coal bunkers ^which form 
part of the e<niipment have a total 
eapacitv of o\-er i.ooo tons liaeh 
(on\'e\'er -tlu're are scveial - e.in be 
run m(le|1endentl\', or all may run 
titeethei • • 

Perhaps a will lie as well to men 
turn wink* (leahiip with boiler-houses 
that the pneiimatic handhni; of ashes 
does not, as a rule, pan out eeo- 
nomieallv unless the mstallalion is lor 
about _',ooo h.p. and over. .\n\' ol 
lhi‘ olhei s\stenis which ha\e been 
dcsciibeil will do lor sinallei plants. 


Ol the contmiioiis comeveis, the 
I'-hnk Is the best, Imt |oi such .1 diitt' 
its hie IS but slioii file tioiieth, 
thoiiith ol the h.udest east iron .iiid 
it in thick, will weal' tliioiiph, d 
const,intlv in use loi jj hours per da\ . 
Ill two orthree \e.iis, .mcl .is thi' troiipli 
Is m.ide m leii.eths ol lo It , one 01 two 
such lenuths 1 an be leplaced at a time. 
Till' i'Imiii will last .dmut loin tears 
beioie It has to be si i.ipped |t has 
been meiiiioited eailiei that ashes can 
be lemoved bv graii. Tins method 
Is onlv reiommeiided wheie a .crab is 
Used loi handim," coal ai the s.ime 
boiler-house. The ashes ui,i\ then he 
laiised lo collect b\ ;:ia\ilv or short 
(onveteis into one or more iinilei- 
.UIouihI pits, finm wheie the giah lan 
lemiwe lliem at mienals (see Ids, 50 
and 511, 

Mr. I'kiieiiie C'o.ipes Briiilet, in a 
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mo^t iiitcivstin.u .111(1 iiwtiiicti'(■ .iilK !(■ 
in 77 /(' ol sc]>- 

tcnilici', i()i3, li.yiiii-. (il till-.ictii.il 
“(ai'mfi in l.iboiir in (crtciin pn'ici 
house-, .liter the nio(ieni ei|iii])nienl 
Iiad been iiistalleil, .nul as it N b\' no 
means eas\' to olit.nii siicli intormatiiin, 
we J.;i\-e as follows .m ahstr.ict of uh.it 
he -a \' 

Tile |)o\ver iilanl of Kiverside and 
D.iii l\iver Cotton Mills at D.invdle, 
\'irftinia, h.is leeentlv been entirely 
emodeled Oiiyinallv nine men weie 
einjiloved to h.uil the coal to the boiler 
rooiii, and tweiity-six nieii to tire the 
boilers and remoi’e the askes.. Tins 
meant the expenditure of .li.Vi.oo per 
dav tor labour. Sinee rcniodellnift, the 
plant IS bciiip run by ten men at a 
cost of S17.00 for labour per day, a 
saving of S42 00 (over £8) per day. 

The plant of the H.* I'. Watson 
Company at Erie, Pennsyh'ania, shows 


siiml.ii results This pl.mt of a.doo 
h p iine(|Uip])ed |•e(jUll■ed twenty eight 
men to o|ierate for a 2.1 hoiii nm, 
wink' tile s.ime pl.iiit, but increased to 
3,100 lip, and (ompletely eijuipped 
with li.indliiig ntaclunery, is now at¬ 
tended by ti\'e men, three on the day 
sliiit and two at night 

But the yahte ol mei hameal.h.indhng 
ecpiipment is not to be nie.isured by 
the saving m wages only I'he (lues- 
tioii before the ste.Aii produeer to-»iay 
IS whether Ins plant is more eeonomieal, 
more relialile, and easier to inaiiag(', 
when attended by a large force of 
poorly p.ud, unskilled, and unreliable 
coal-heavers, or b\- a small number of 
intelligent, well-paid, skilled workmen, 
operating an eijuiinnenf wJiirh is the 
result of years of engineering experi¬ 
ence. 

The following comparison wall give 
the reader a reasonably clear idea of 
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the relatix'c cost of the 
various types of con¬ 
veyer suitable for boiler- 
house^. Tlie proposition 
Is in each case for hand- 
hiift 50 tons ol coal pel 
hour 30 It x'erticallv and 
loo ft. hoi i/.ontall\ 

'file gra\’ity bucket 
conx’eyer, incliidiiif; trai'k 
hoppei, lei'der and siip- 
jiorts, would (Ost about 
£i , 3 jo, and would ie(|Uire 
13 h p to dn\a,' 

.A bill ket ('liw.itor and 
baud (on\'e\'ei would 
cost about M)oo, and 
would reipiire 10 h p. 

.\nd the coiubination 
of a bucket ehwator and 
a push-plale coiivevcr 
would rost about (.700. 
and reiiuiie also, s.iy, 
lo h p to drix'e. 

A leeder would, ol 
eoiiise, not be necessarv 
e.\ci'])t toi the .yiavilv 
bucket sclieine, and aiiv 
of the svsteiiis coukl be 
OJXU'ated by one man ru; r* KeuvimisiiRs uini I l.l■A^{l.K'rci'foN I'liM- 

A mast aiui p'all 11,” 

with a Hunt railway on tlie same Ltd , make such an installation applic- 
basis would cost about ^1,300 to m- able not onlv lo the handling of .isiies, 
stall, and reiiuire two men to work it. but also lor the eleaninit ol the mam 

Hues up to their entrance into the 

PNEUMATIC ASK CONVEYERS. (hiiimev, cleauing out pits alongside 

Pneumatic ash conveveis m con- and the space and ehamhcis beneath 
neitioii with boiler-houses are bmit as economisers without the attendant 
a speciality 111 this eoantry by Hah- having to enter the latter ehamher. 
cock A' W'lleo.v, l.td.* and Ld Hemiis The pipes for these aii.xihaiy pur- 
& Co., I-t<l., and although Ve have poses can be kept entirely si^iarate 
ahead}- dealt at some length with from the main ash pipes, or eaii be 
tills subject as a whole, we e.innot joined to them as desired. These pijics 
refrain irom again referring to such are laid in the cleanimj-out juts along- 
installalions before i oucludiiig the side tlie eroiioiiiisers and pass into the 
subject of ttie inethamcal cijuip- mam Hues at the entrance to the 
meiit ot boiler-houses, on account of chimney. The remaining jioitions of 
the e.vtended use of su( li juieumatie the jiijx's may be carried in trenches 
pl.int o\er a wider i.mge ol useful- beli.nv the ground, or be fi,\ed ui any 
ness Tile jiriniijile is, of coursi-, convenient way afxive ground until 
tlie s.ime, and needs here no further thev join the ash mains or^tlie ash 
elucidation, while tlx- deielopnient of receiving hopper, as the lase may be, 
the essential det.dls of the system as. With these au.xiliary mains and then- 
now ad\-ocated bv Ld Heniiis iv Co., flexible branches the dust iij removed 



50 















fri)m lieiK'atli the I'cononiiscis. Only 
one or two ''Ucli ll('xil)li‘ l)raiic]H"^ aro 
lU'ot'ss.iry for tlu' installation, as they 
can he changed from place to place 
and fit <]iiite a iinmher of hranch 
attachments Ifach Ilexihle hr.inch is 
provided with a " Hennis ” patent 
lance, so that the suction end can be 
inserted into the chamber beneath the 
economiser. The main lines are 
cleaned out by similar lie.xible brain h 
suction pipes. .\ special feature of the 
suction noz/.les is their imnninity from 
chokiny' e\en if jilun.yed into a l.ipee 
heap of flue dust Ibys 53 and 3(1 
show men iisiiif,' these Ih'xible branch 
pipes 

.\ lew m.im fe.itnres ol the Hennis 
systf'in are worth recording The ash 
pipe or mam is so aiian,yed that an 
intake with air cut-oil is plated m 
Iroiil ol each boiler Hue, which com¬ 
municates with a small ho|iper covered 
with a Ki'itii'.if. winch latter the ashes 
and (iinkii's must pass. The pipes 
ale of cast iron, with llan^jed ends .md 
Joints, and can be arian.yed to list 
either on the bottom of the hlow-oll 
trench or on jiillars built into the 
tieiiih Heiids m these mams are 
avoided as mui.il as jiossible, and with 
the few wiiliii aie ilidisjieiisable aiiijile 
provision Is made to rejilace tin- l■^tr,l 
wear at these jioints e,isil\' ,iiid expe¬ 
ditiously llandholes with aiiti”ht 
doors .lie liiitliernioie jiiOMded, so 
th.it any obstruction accideiifh' lodjted 
in these bends may be removed 

The ekwated ash bunkers are of the 
Usual cyhndiical type with conical 
extremities, and are built of mild steel 
jilates lined with loiicrele or brick¬ 
work, with anjtle iron rllifts jilaced 
inside the tank to siijiport the lininjt 
the upjier cone, of course, joins, as 
usual, the ash main, while the lower 
one is littecl with a jiatented balanced 
discharge \alve, which allows of any 
required quantity being immediately 
delivered into the railway truck or cart 
placed underneath \ water spray is 
provided inside the ujijier coned portion 
of the ash receiver, and a jiatent water^ 
sealed jiipe is taken from the lower 
portion of the ash receiver into a 


“ suinj) ” to get rid of any c-xcess 
wafer which may ha\’e been put into 
tlie ash receiver. 

•A foul air pijie is eonne^ti'd to 
the to]) of the Ssli reeeu’ei to carry 
the air to the jiatent cleaner, 
which consists of a water sealed \ essel 
tilled with rows of water-sjii ayed 
hafllers wiiieh catch .iny dust or line 
jiartuies winch might otherwise he 
eairiecl into the exhauster i'lie large* 
water seal at the lowi'r end ol the 
cleaner acts as a safety vah’e in e.ise 
of uiKhie jiressme or exflaiiJt in tin* 
apparatus iiie exhauster is ol the* 
rotary blower tv|)e and ol amjih' 
eajiaeitv to maintain a sullieieiit vaeiiimi 
lor the cajiaeity o( the plant 

hig 57 shows ,1 portion ol one ol 
the ash suction Jilants recently laec ted 
by Mi'ssis Hennis m a laetorv Im tlu* 
maiiiifaetiire of iiigh explosn-es 

MECHANICAL OR AUTOMATIC 
STOKERS. 

No modern hoilcr-house installation 
can hi- |)roiiounced (imijilele without 
meclKimcal sfokeis, and (onxeiscly 
the mech.iiucal stoker cannot be Used 
to Its best aih ant.ige as a labour-s.i\ mg 
maeliine unless it works m con|iinc- 
tion with a mechanical ecjiiijiment. 

Intel mitteiit feeding ol a lurmu'e 
(as (lone liy h.iiicl) c.innot be jii'o- 
noniKed sell'll 11 lie , siiK e combiislioii is 
not mtermillent bat conlniuoiis. 

Theoretically the luel slionld be le- 
pleiiislied at the same rate at winch 
it is consumed. W'c lind an illiistia- 
ticin ol this III our dc.mestic hearth, 
wiiere we feed tlie lire mt(‘inilttciitl)-, 
and we therefore exjieneiiee a iienod 
when tlie (ire has just been made 
11]), wlien It Is black and we gi t but 
little heat from it. ‘ Then comes a 
period when it gets too lic.it, ami Imally 
it lacks m shedding comlort liy getting 
too low, and at this period we add 
more coal, and rejieat the ojieration 
over and over again. If we would 
care to take the trouble to jiut on a 
small amount of coal Irwjuently and 
regularly wc would have a lire gii ing 
continuous and uniforin heat, and wc 
would expend our fuel to the best 
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Plate Vll 



Coal Elevators and Mechanical Stokers at the Coventry Corporation Electricity Works. 
Erected by Messrs. Ed. BennI-S & Co , Ltd,, Little Holton. 




adwint.ij^f Ill tlR‘ (liimcstic hc.irtli 
tills iiKU' be niori' troiililc tli.in it n 
iMiitli, lull with 11 powfi wlicir 

\vr burn tons iiistf.id ol piiimds it 
IS .'iltoi,'ct]iri (lillri'ciu and \cr\' u'uli 
v'crtli wliilr, for wliat is a iiicn- dis- 
cmiifort to us at homo is a liiiaiirial 
loss to us 111 biisiiU'ss A pood nic- 
cliaidcal stoker will toed fiie iiud at 
the same rate at which it is consumed. 

I'lie adwiiitapcs of thi- iiiechamcal 
stoker o\'er haiid-lirillp are. a saving 
in laboui. a sa\iii.g of fiom to to 20 
per ci'iit 111 fuel, a iiioie pin lei t com¬ 
bustion of the fuel and therefore 
increased boiler eapacilv and ,i iiion 
or Ic'S smokeless chimnev. ,ind a 
.preatur facilitv to regulate the coal 
consiim|)tioii m accordance witii tiie 
deiiiaiid on the boiler The gre.itest 
,sa\aiig in laboiB' laii onlv be realised 
in boiler-houses so eipiipped tiiat the 
coal drops automatically into the 
hojiper of the stoker, and then one 
man can look after such an installation 
for 5,000 to (),ooo h p., or ten times 
more than he can attend to by hand- 
tiring. «\\'ith a mechanical stoker and 
low grade coal an efficieiicv can be 
obtained as high as bv hand-firing • 
with a .better grade of coal. The 
fact that with mechanical stokers the 


lire doors need not be opiated e\ i ry 
few minutes, makes it possible to h<i\e 
an even and lonstaiil air siij)])li,, and 
the legiilai' and eontmiioiis leedmg 
eiisiiics the ellii.ieiiev of tile eimsunip- 
lion of the eo.il and ,1 lomplete eoni- 
Imstion ol tile lived eatbiin .A pel feet 
I'ombustion spells eionoii.’. and ,t 
smokeless ehmmev, as fheie aie as 
maiiv he,It units m the x'olatil" m.itlei 
of eombtistion as m the lived laibon, 
and smoke is iiothmg less th.m hy.lro- 
caihon g.is, ot free eaihon, escaping' 
not onlv wasted but constitntin.p a 
ntiisaiue as well, a lavisluii ss loi 
whii'li no one has vet received a word 
of tliaiiks Sill I* xdlatile matter must 
III' passed through the incaiulesi eiii 
iiiel on the grate or lie mi.xed v, uh 
a proportionate amount of heated air 
until it lias hern eotisumed, if full 
benefit is to be deiix'ed tlierefroni 
•All this can be aehieved to a greater 
or lesser degree liv a well designed 
mecliaijieal stokei. 

THE SPRINKLER, COKING. AND 
CHAIN & UNDER-FEED STOKERS. 

The four piincipa! types ot stokers 
arc the following '— 1 . Tlie Sprinkler 
type; II. The Coking type; The 

• ' ft 



• 

Chain or 'rravclliii!:,' (hate type ; and stoker is the self-cle.inini,' < oinpressed 
1 \’ The Underfeed type air furn.iie, which prevents clinkerinft, 

The Sprinkler Stoker throws a small and ensures clean hre-h.irs 
qiiantitv of coal ai freipieiit intervals With the Tokiiif^ Stoker the^coil is 
over the qrate stirlai'e. A perfect fed gradiiallv an<J at regular inter\-als 

spriiiklei stoker affords a rcftnlar out- bv lei iprocatni.e leeder ranis to the 
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])iit ol steam nude' thi> most tnaiic; 
conditions, and its liiNibiJity bv adpist- 
inent ])erniits a eipid lespoiisc to 
urfjeiit (iemaiid' for nicreaseil steam 
Minimuni labour costs, low liiel bills 
and smokclessness are a lew of the 
leading athamtiiges that accrue where 
the sprinkler stoker is in operation 
The flU'l fed into the liopjicr of the 
15 ennis sprinkler stoker (l-hf. 5S) is 
led to the front of the jiiisher-plate 
where it is evenlv jitisiied over a led.ije 
formed bv the b.ise of thc^leedinj; 
bo,\ The weight of fuel ])nshed is 
regulated, tlie fuel bein.g de])ositrd 
on to a tlat jilate c.illed the shovel 
bo.x, and then ])ro]ected into the liie 
at intervals bv an angular shot el 
actuated bv patent iiiieiiin.dic gear 
and effectuallv scattered ovi-r dillereiit 
portions of the grate where «and as 
the lire requires it The jineiini.itie 
gear actuating the shovel, which iin 
eludes .in air cushion to obviate the 
possihihtv of shock or jar on the boiler 
front, Is noiseless in operation 

An iijtegral portion of the* sprinkler 
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Iront ed.ge of the fiiinace. where the 
coal is coked. 'Idle gases wliRh escape 
bv tins piocess mix with the ])roper 
amount of air and move over the 
incandcsci'iit liiel and are consumed 
before leaving the combustion (diamber, 
while the eiikeil coal is ad\'anced by 
the tresh coal and completes its com¬ 
bustion on the grate until <he fixed 
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carbon is consumed, and the ashes are 
deposited at the back of tlie grate. 
This piiicess mav be assisted by a 
travelling or chain grate. 

The ^sential difference between the 
sprinkler and the coking tv!>es is that 
in the latter the combustion of the 
volatile hydrocarbons is elfecled ,it a 
dilferent portion of the grati' surface 
from the combustion *ot tin- ti.xed 
carbon or coke .An mde]rendent air 
supph’ is sometimes proiuded lor the 
combustion of eaidi portion of the 
fuel. Ilk ei^^ing stokers, as we have 
sei'ii, the fuel is genei.ilK' fed on to 
tile front of a ino\-ing gi.ite, the 
volatile portion being expelled ,ind 
burnt whilst the rein.under is being 
eoin’efed towards the back o| the 
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lire by the movement of the giate 
surface. The meombustible portion of 
tli(.‘ fuel (ash) is dropped into a cliainber 
behind the grate. The movement of 
the grate surface mav be reciprocating 
or it mav be a contmuoiis inin’enient 
backwards. 

The relative ailvantages of these 
two types of meyhamcal stoker dejiend 
fargely on the class o| fuel to be burnt ; 
but it is generally agreed th.it stokers 
of the sprinkler type will usually 
generate mure steam from a given 
boiler and with at least equal elTiciency. 
On the other hand, maehines of the 
coking type can be worked smoke¬ 
lessly with less skill on the fireman’s 
part than is needed by sprinkler 
machines.^ 


77i(' Chain or rravclling Grah' Stoker 
consists of a coking stoker in con- 
junetion with an endless llc.xible band 
which slowly revohes towards tlie 
back of the grate, moymg the eoal 
through the various stages of com¬ 
bustion until tlie a-.lics are rejected 
at the Iraek It foinw a comjilete 
unit and mav be entirely remmed 
if rejrairs are needed. 

In k'lgs. 5() and tio the ( lass '' .\ ” 
tr.ivelling grate stoker ol ihe rnder- 
feed Stoker Co , Ltd . is repix'sented 
m longitudinal and (loss section .\ 
Is tlie air l■hanll)e|■ and i> file ash 
lonvexer hut the ashes lan eijiially 
well be dropped at tlie back of the 
grate, when no (onvexcr is needl'd 
hut mereh' a liopjiei C, I) and hi 
are air dii< ts 

llic I'ndiiic'iii Stoker ie((uires that 
the lU'W eoal he loned imdeineatli 
the already meaiulescent fuel Here 
(he eokmg process l,ikes jikue and 
the gases jia-s through the inean- 
desient luel and are consumed belore 
leaxiiig It. h'lg ()i gives a \eiy good 
iilea III Ihe |iim(i])le, whuli is liowe\'er 
modilied ill the Class " hi ” stoker to 
lie desenbi'd later. 

This mi|)oilan( subject, one ol tlu' 
priiu'ijial ones in boiler-house economy, 
(annot here, lor w.uil ol sjiaec, reeeit'e 
the close attention which it deserws, 
and we can only give sulfieient in- 
lorniation to drive tlie fact home to 
steam-useis that mechanical stokers 
should be installed now to rejilace 
hand-firing. The pnncijial niaki'rs m 
tills country of the ddlereiit tyjies of 
.stoker are Tlie Sprinkler Stoker. 
hid Bcrrtns & Co, Ltd , Meldrums 
Ltd., J. Proctor, Ltd , and the Triumph 
Stoker, Ltd The Coking Stoker : hid. 
Rennis tV Co., Ltd., J. Hodgkinson, 
Ltd., Meldruins Ltd., J. Proctor, Ltd , 
and T. & T. Vicars 'I'he Chain or 
Travelling Grate Stoker, ikibcock & 
Wilcox, I.td., Ed. Rennis cv Co., Ltd., 
and thd Underfeed Stoker Co , Ltd, 
The Underfeed Stoker: Underfeed 
Stoker Co.. Ltd., and hintii's Engineer¬ 
ing Co., Ltd. Most of tliese stokers 
.are well known and have been re- 
jx’atedly described and illustrated, so 
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tTuit wo will omit details ol at least 
the sprinkler and cokinp types. 

'I'lie specific conditions for which 
the different types of iiieehanical stoker 
are most serviceable are, for burning 
low grade coal and for high duty the 
sprinkler and particularly the iinder- 
hed stokers can 1 k' recommended, 
hor smokeless chimneys, moderately 
good coal, and low duly, the coking 
slokei is best, nnd loi water-tube 
and letnrn-tiibe boileis the chain or 
tr.iiellmg gr.de stoker should be used. 

Conierinug the peciih.irities of nie- 
cliame.d stokers, it may be mentioned 
tied the underloed stokers are not all 
sell-cle.initig and those that an' not 


type of the I'luh-rfeed Stoker Co 
in this stoker the coal is fed in by a 
sliding bottom instead of by a helix. 
The number of stroki's may he wined 
from one in three minutes to .fifteen 
]H'r niinnte, and .(t each stroke alioiit 
() lbs. of coal are earned to the fiirn.ice. 
The niovement of the piston of eylinder 
C of the steam motor is transmitted 
directly throujeh the piston rod to 
the crosshead 1), which is bolted to 
the sliding bottom le. This sliding 
bottom extends the full length of the 
trough or coking ictort The filock B 
has the same mo\-eineid as* 1) and E ; 
thus the coal is fed by block B from 
the bottom of hop|)er .A on to tlie 



have, therefore, to he cleaned by 
ii.ind like ordinary liwnd-tired furnaces 
through the fire door, and they woric 
therefore at a disadv.iiitage to that 
I'Nti'id. There are two types of under- 
leed stoker, one with an .Xielnniedeaii 
screw which pushes the coal in eon- 
timiously, and w'hich is only used for 
iiiterually fired boilers (see Fig. 6l), 
and as no low grade coal is used for 
this type the fact that it is nW self- 
clc.inmg is not of much conseipiencc. 
The other type is for externally fired 
boilers and is self-cleaniiig, 

h'igs. itz and fi] show longitudinal 
and cross sections of the Cl^iss “ E ” 


sliding bottom E, which not only 
carries it to the hack end of the furnace, 
but forces it to rise the lull length 
of the trough. As the coal ri’.es it 
IS flooded on to the h.iis h'. These 
bars are alternately moving and fixed, 
the moving bars working transi’crsely* 
to the retort. On the bottom of eacli 
inovdng bar arc cast tw'o lugs which 
engage with the bulb of tlie longi¬ 
tudinal rocking bars II sliown in the 
cross section, Fig. 63. These rocking 
bars in turn receive their niovement 
through the agency of two spirals ami 
nuts, which mechanism is entirely 
outside the furnace. The nuts are 
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bolted t(T the rrosshead I) and, tliere- 
fore, reciprocate witli tlie bottom I'l, 
(sec l-'ig.-(>2) it will be seen that the 
reciprocation of the nuts causes the 
spiral t(i rock to and fro 

The inoveinent of the .itrati's, m 
addition to carrying' the burmn,i; fuel 
to the sides of the liirnace, also eoni'evs 
the clinker down and deposits it on 
dump plates K, wliitdi* aie fastened 
to the hiiifie-bar L. This Innge-bar 
Is actuated bv a le\'er ])lai'ed outside 
the lurn^ce, to dump the accumulation 
of ash a^iil clinker into the ash-jiil. 

One of t?ie important leatiires of 
this stoker is the distribution of tlie 
air, \\liich enters the stoker throu.tjh 
the ajierture N, contiolled by the wind 
Kate O This wind p'ate is ad|iisted 
bv the crank P. The air upon ('Uter¬ 
ine; tlie wind bo\ <}. passes upward 
alonp' each side of the trou,t;'h or retort. 


from J50 ' F to 400 h'. The pressure 
of air m the ch.unbeis T varies from 
zero to |l of an inch of water. 

All sprinkler stokeis offer the advan- 
ta,i;o that they I'aii be baud filed in 
the case of a breakdown of the me¬ 
chanical stokei. The same applies to 
some of the cokiiip stokers ,\il 
sprinkler and cokinc; stokers are fitted 
with steam jets for i oolmj; tlie fire 
bars. In the case of the Ifeimis and 
Meldiuin stokers the s.une (et serves 
the double |)tir|)ose of lorcinp or con- 
trolhnt,' the draught With the timlei- 
feed tyjii' a Ian is iisi-il in the place 
of the .sle.ini let. lor chain i;iate 
stokeis neither jet nor Ian is neiess.n y, 
as only about oiie-thiid of the prate 
surface is exposed .U (he tune to the 
fierce fire while the lest is eoohnp 
•All s|)rinkler and cokiiip stokers have 
miA'inp or sell-cleamiip prates In 



ami Is (lischarped, partly throiiph flic 
holes IT into the retoit The reniain- 
inp air jaasses tliroupli the bars Id 
which‘it will be observed are made 
hollow These bars, however, have 
no ojieninps in^their iipjier surfaces, 
find no a'l- etin find Us way nifo tlie 
hre above until it has passed thronph 
tlie ajierture S at the lower end of tlie 
bar, from which ajierture it is dis- 
eliarped into the ;iir cliainber.s T. 
From hc^e the air rises and jrasses 
throiipli the small sjiares between 
the barf into the coked fiK'I. The 
temperature of the air in the air 
chamlters T is in this wav raised to 


order to pet rid of tlie clinkers the 
e.xpcdiency is sirnetinu'S resorted to 
of,pivinp tile prate a downward direc¬ 
tion, but this ajrjiears to be a mistake, 
as tlie back end of the prate is then 
furthest awav from tlie lioiler just at 
a jroiiit where it should be nearest, 
owinp to the lire hemp less fierce tliere. 

Tliere are many tyjx's of stokers 
all difterinp m details of construction, 
for all itf whicli advantapes are claimed 
concerninp comjilete ('ombustion and 
smoke jireveiition, but we will not 
sit in jiidpment upon tliein. 

Wliat IS of preat importance in 
industrial, war ‘'conomy is the fact 




already hinted at, that low grade coal 
can be used with underfeed stokers, 
preferal)ly with forced draught. Tlie 
first essential when dealing with low 
grade fuel is to maintain a high furnace 
temperature, considering tlie small 
proportion of combustible matter to 
be consumed, l.hider ordinarv firing 
conditions with natural drauglit these 
temperatures cannot he maintained 
with sncli fuel. With loreed draught, 
however, the rate of comhustiou can 
be inaterially increased and the tem- 
]ierature uiamtaini'd to ensure the 
lapul Ignition and eousinnption of all 
tlie eombustihles in the fuel .As a 
matter of fact with fli(' Cl.iss " If ” 
stoker of the I’nderfeed Stol-ar Co. 
coal coiitammg as much as 4,S jH'r eenl. 
of non-combustible matter, .ind e\en 
coke biee/.e and antlnanite slaidr, 
lia\'e been snccesslullv used Tins 
important fact cannot be over-esti¬ 
mated, iiarticularly at this pmaod. 
It lias been realised bv a few since 
the w.ir broke out, and there has been 
(piUe a decided movement, esjieciallv 
at collieiies, to burn under boilers 
siieli low grade fuel as w.is hirmerlv 
thrown on the dumps The South 
Metropolitan Iflectric Light & Lower 
Co . Ltd., lia\'e mtrodneed the lirst 
boiler inst.illation m such jiower plants 
fired entirely and sneeessfully with 
coke breeze The furnaces have been 
several wi'cks tog(?ther unassisted by 
coal without letting the fires down. 
Mr flenrv W. JLnvden, the Company’s 
]'higineer-in-Chief, was responsible for 
tfiis innovation, when lie found it ex¬ 
pedient to secure low- generating cost 
owing to an increasing dciii'and for 
power at a very low rate. The venture 
resulted in a reduction of the coal 
bill for 1915 of approximately £900, 
for ]iractically the same output as 
in the preceding year. Tlie price of 
the coke breeze was then 6s. per ton. 
Hoilers so fired are almost invariably 
operated under impelled-drangiit con¬ 
ditions and at their full normal capacity. 
.At the present price of Ss. per ton coke 
hiveze is still the liest fuel value at 
present obtainable m London. 'I'he 
makers will guarantee an e' aporation 


of 6 lbs. of water per lb, of ‘‘ hreeze,” 
and rates of comlmstion exceeding 
30 lbs per scpiarc foot of grate sur¬ 
face per liour have been maintained 
with automatic stokers of the" under¬ 
feed travelling grate type. 

I'nderfeed stokers are also burning 
fuel described as (■ollicr\- waste, b.md 
pickings, wasljcr dirt, and the like. 
While tins fuel is ver\ <hil\' it is 
nsnally compaiatnelv dr\' W.isher 
dirt, slnrrv. etiy. while eont,lining 
about 3'' I’er cent of ash also-eont.iin 
_;o per cent, or more of witer'. These 
fuels burnt at the collu'nes enable tlie 
eolherv inanageinent to jirodnee steam 
N’ery ( heaplv, wliere.is killing its eom- 
bnstiim tliev would li,i\e to go to 
some I'Xpeiise to .irrangi lor the 
remo\alol tins ni.ileii.il, I'Teijnentlv it 
(Mimot be stoied in high he.ips, as tliisc 
heaps liu' llirongli sponi.ineoii- ig¬ 
nition 

The second csscnti.il is to piovide 
for the reniox’al of th<' ash ,ind eimkei' 
Iroin the gi.ite, so that it doi-s not 
alleet the (ombnstion of the fiesh 
fuel wliii h is fed to the turnaci' Tlie 
travelling grate stokei' will do 
this 

.Almost sinee the heginnmg of the 
war people ha\'e been talking ol the 
need for nation.il etononu', espeeiallv 
in coiniec'tion with onr mdustnes, and 
there is no hetler opening for such a 
nio\-ement than m the economy of 
the hoiler-liotise, where find is con¬ 
verted into steam Mi st engineers are 
aware that the average lioilei-house 
IS a shocking example of lack of 
economy, due to antii|nateil metliods 
of steam generation, tlie net working 
efficiencv* the average ol loo instal¬ 
lations, including 39 with automatic 
stokers - being only a trifle over 53J 
per cent, (that is, out of 100 lbs of 
coal put into the fire 55.1 lbs are Ix ing 
used to jiroduce useful steam, the 
other 44J lbs, being wasted), whereas 
a boiler plant run on srieiitilie lines 
should give an effieiency of owr (>o 
])er cent. 

'I> Brownlli* ami I[ Ghtti. 
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THE HANDLING OF MATERIAL IN ones as far as the sa\in!^ of labour is 
GASWORKS. concerned. The old lioii/ontal retort 

It is not witliin tlie proviiua- of this had to liave its till of coal sijooned 
article ty comment upon tlie meiits or in like a baby, or pnslied in like a 
otherwise of the diffident methods of Surrey capon, while alter carbomsa- 
carbonisation, the more so as even tion the coke liad to be inished out 
gas experts cannot agree which is the aeam a la sausage machine. This 
best. One thing, howe\’er, is lieyond progenitor ol letoifs has held sway 
all controversv and that«is the merits for sncli a length ol tiiiu' that it is 
of the newiT methods over the old not more tlian natiiial that tlu- feeding 
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and dischargiiif^ should now be done 
by the most up to-date macliinery. 
One of sucii charging machines, tiuit 
of I)e Brouwer, is illu'-trated in h'ig 64. 
It shows tlic coal conveyer overliead 
and the portable charging device sus¬ 
pended from two rail tracks. The 
coal is thrown into the retorts by 
centrifugal force. 

At the second st,,,,e the retorts are 
sloping at an angle of about 45'’. 
Here the charge of coal can be dropped 
m by grax’ity and the coke dropped 
out in like manner aftiT carbonisa¬ 
tion , and the latest development, the 


manner no matter of what type the 
retorts may be. 

But before doing this we will just 
look at a few interesting drawings 
winch have, together witli h'ig, (14, been 
jirepared bv Mr J, li Lister,, 4 ,.M.i,C,E,, 
A,M 1 M.lc„ of Messrs. W. J, Jenkins 
& (io , Ltd , for an interesting paper 
on " Modern Coal and Coke tiandiing 
Maeliinerv As used in the Manu¬ 
facture ol das,” which wa> read bv 
liini as rec,’ntlv as the jrd .April iqifi. 
before the Society of Bngmce.s, witli 
whose kind permission the illustra¬ 
tions, lugs (14 to (iS, are here rejirodnced. 



vertical retort, can receive a continuous 
stream ot coal and reject an eqiia'ily 
continuous stream of coke, all by 
gravity and autoinaticallv. 

The supjily of coal to the retort- 
houses of gas-works is practicalh' 
identical to that to boiler-lioiises, 
which latter has already been fully 
dealt with, so that it is left *0 us to 
confine ourselves more jiarticularly 
to the liandling of coke, both liot and 
cold. The type of retort does not 
concern us here, as we arc dealing witli 
the coke as it leaves the retorts, and 
it mil ',t It’ dealt with in' a similar 


The coinjilote airangemenl ol a 
typical coal-li.iiuUing plant for hori¬ 
zontal retorts, as recently erected at 
many gas-works, is shown in h'ig (i^, 
with coal lireaking plant, and with 
an elevator of 25 tons jier liour cajiacitv 
and a central overhead storage bunker 
holding about 40 tons of coal. The 
elevator is of the ordinary bucket 
type with malleable iron buckets bolted 
to a manganese steel chain. Cast-iron 
skidders are hxed to the buckets and 
these run on cast-iron wearing strips 
bolted to tile elevator framework, just 
the same as those previously mentioned 
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jor boiler-liouscs An elevator of tins 
t3’])e with buckets i> in. wide by t) m. 
deep wall raise about 25 tons of coal 
per hour when riiniuny at 120 ft. per 
minute, and aboi4 5 h.p. should be 
allowed for a lift of 70 ft. to No ft. 

hig. 06 shows a complete plant which, 
together with the steel framed retort 
house, was recently ^suiijilied to the 
Osaka (Japan) (uis foinpanv In this 
case the combined charging and dis¬ 
charging machine is fitted with a weigh¬ 
ing c+iambcr, and a lioppt'r holding 
a 24 ♦louKs supply of e(i,i| I-, .irranged 
in front of each lied of retorts The 
elevator, which is of the usual enclosed 
tyjie, delivers the coal on to a pusli- 
bar conveter winch drstributes it into 
the \-arioHs hoiijicrs This arrange¬ 
ment, tiiough inoie I'.vpensivc than the 
eentr.d hopper plant in lirst lost, is 
rather more ciononucal m working, 
as with the larger cafiacitv o| the 
stoMge lioppeis, it is onlv ncccssaiy 


for the coal plant to be worketi during 
the daylight shift Precisely the same 
tt’pe of filaip Is used for inclined re¬ 
torts, only the charging machines ;ire 
not require! 1 The same applies to 

vertical retorts, logs (>7 and (iS show' 
longitudinal and cross sei'tioiis through 
a retort-house with vertical retorts fed 
gra\'ity bucket installation. 

The (|uestion whether coke can be 
liandled more economically by me¬ 
chanical means than by hanil, has been 
a leading one which has e.xerci.sed the 
minds III gas engineers for years. It 
IS excoedinglv diliicult to arrive at a 
delimte coiuiusion on this subject, as 
those g.is-works winch have installed 
jilant for handling coke employ a 
variety of systems and the conditions 
are likewise dilleient 

\Mien meiiiaiucal coiucvers were 
lirst used lor hot (oke, the late Mr 
\\ l\' ( hestei, ol the Xottingliam (las 
Works, compiled most carefully all 
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data 111 comu'ctKjn with Ills jilant 
during a period of ^l\ \'car->, winch lie 
generously published at a iiieetiiig of 
(das I'higineers at (flasgow in i()oi, 
which made it apjiarent that when 
handling material of a destructive 
nature like coke, a point mav be reached 
when Iiand-labonr is more econoniual 
than maelniiedabour, but of course 
such a conclusion must not be rashly 
accepted, as this depends ipion thl- 
cost of hand-labour (which used to 
be much less) and on the eH’ieiencv and 
wearing cjualities of coke eonvi'yers 
(which used to leave much to be 
desired), E\eii m those early days 
it was estimated on the liasis of Mr. 
Chester's figure's that the cost of 
iiandhng by machinery the hot coke 
from the retorts by a hot coke con¬ 
veyer, an elevator, and an ordinarv 
conveyer for distributing the coki' over 
the lieaj) in the yard, cost jier ton of 
coke handled, for repairs < and re¬ 


newals . 

jier cent, interest on 

capital outlay £3,398 .. o.gS’d. 

r>.' 47 od. 

while it is estimated that, with the 
state of the lalxiur market at that 
time, a man removing 15 tons per 
day in barrows' from the stage-floor 
of the retort-house to the coke heap 
in the yard, the cost of hand-labour 
came to gd per ton, and with the 
inainteii-inc" and renewals (jt Ixirrows 
at id per ton, to a total of 5d., or i.Ul. 
less than by inechanir.al means Under 
present day conditions there is a 
siifiicicnt balance on the other side 
to effect a substantial saving when 
handling even this most unsatisfactory 
of all materials bv machinery. The 
wear and te.ir with mnehmery for 
handling coke can he up to twentv 
times a-, imieh as it is witli coal, which 
latter material in powdered form almost 
liihiK ales those jiarts which the coke 
abrases 

Hnt It is not only the hot coke 
which reepnros attention by mechanical 
plant, .\tter (|nenchmg, the coke has 
liecimie less destnu tu'e than when m 
its incandescent state, and (,111 at 
least no longer distort the nun hmerv 
de-'lgned for its eonvev.itK e, but m- 
''tead of the latent heal we ha\'e now 
to <leal with the corrosne moisture 
and the line coke partu les winch eiuor 
into and disintegrate the meclianical 
parts with winch thev mav be brought 
into contact. We thus .see that while 
hot-eoke convevers mav hi' of the 
piish-plate or h.ir tvi>e, prcferal)l\' tlie 
Ue Brouwer tv|)e, where the bars ,ind 
carrvnig ch.inis are more 01 less pro¬ 
tected by the (pienchmg waiter m 
which they arc siibmeiged, the con¬ 
veyers for (pienched coke are best 
of the Ziinmcr recpirocating trough 
type, as with this the material does 
not come into contact with anv 
mechanical ]iarts. Such c oiu cvcrs 
have, moreover, been ckweioped piartlv 
into screens, so that the (oke' can he 
' stored in silos or heaps in a rnarket- 
al condition, i.c., screened and sized. 
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Mr. Lister advocates in the paper 
already (|Uoted two ijniicipal methods 
of dealing meelianically with hot coke . 
(i) by means of coiuawers, and (.;) 
bv means of transporters or teljdiers. 
I'iach method has its advantages, and 
the (]uestion as to which shall he 
adopted must be decided entirely by 
the IocmI conditions. In many cases 
a combination of tlu' two is the ideal 
arrangement, a coiu’eyer heni.g used 
inside the retort-house and a telpher 
outside in the coke yard. 

'I'he chiel advantages of a conveyer 
are that it is continuous m action, 
and therefore does not restrict the 
speed of the stoking niachinerv, and 
when onee started to work it is practi¬ 
cally automatic in action, and does 
not recpure a man in constant atten¬ 
dance. 

The principal adi’antages of a telpher 
plant arc, tin great area of ground 
that can be covered without an e.x- 
cessivc expenditure and the siii.ill 
amount of handling received by the 
coke, with a corresponding decrease 
in the production of bree/,e. ,\t the 
same time, with a jilant of this type, 
the speed of the stoking inachinerv 
IS regulated by the time taken by the 
telpher to run out with a load, deposit 
it at the reipurcd spot, and return for 
a fresh charge .A man is reipnred 
constantly on cacli telpher, which 
increases the labour cost, but the cost 
of upkeep is light .A telpher ]>lant 
will cost approximately £450 for the 
transporter itself and £3 to £4 [ler 
foot run for the track, the cost depend¬ 
ing mainly on the number of'ciirves. 
and the height of tlie track above 
ground kwel and the load to be carried 

A coineyiiig plant will jirobalily 
cost from £4 to £b ])er foot run, the 
lower figure being the cost of the 
portion inside the retort-lioiise, where 
the trough and return path can be 
suiiported from the lloor stnmture, 
and the higher figure inc luding siipiiort- 
ing trestles or other structure for 
carrying the conveyer at a suitable 
heiglit above the groiiiul 111 the eoke 
yard. As mentioned above, the ideal 
arrangement is frecjuently a combina¬ 


tion of the two methods. By arraiig- 
mg a ronveyer ni tlie retort-house, 
with a hopper at tlie end of the house, 
eaiiable of holding all the eokcopro- 
(hiced III one di'.iw, the stoking 
maehiiierv can woik at its full speed, 
and the telpher can distribute the 
coke to the- reqmied points between 
the rounds, wlr.-n tliere is a man 
available who nnglit otherwise be idle. 

modern w<iv of dealing with the 
problem bv telpher is to rc'ceivji' the 
me .indescent eoke Iroiii the retoyts m 
a kind of oblong iron basket, winch 
should preferably hold the contents of 
one retort This leceptacle Is niani- 
pnlated bv .1 man tel])hc’r It is 
lowered by the telpher winch to be 
filled, then r.uscd. taken outside the 
retort-house, and there lowered into a 
eapacions cjncnching vessel full of 
water, raised again after ciueiicliiiig, 
after winch the telpher follows its 
track, wine'll leads over the centre of a 
senes of silos, and there the coke is 
discharged into a Zniimci reciprocating 
convet'or and screen, which eliminates 
the " bree/e ” and delivers it into the 
lirst division of the silos, sin,ill coke 
into the next, and the lai.ge through 
outlets fitted with slides into the 
rem.under of the silos 

The silos are snili' lenllv high above 
the .ground that tliei'- contents may bo 
drawn olf inOi vehicles bv merely 
opening a shoot. The eoke is thus 
never touched by hand-labour from 
the tune it leaves the, rc'toi'*s led hot 
lO the tune it is c'lrted away hv the 
])iu'chascrs. One of the manv gas¬ 
works so fitted IS that ,it Sonthaiiipton, 
which Is one of the most up-to'date 
plants. 

Another method of stacking coke in 
the card is by means o'f a locomotive 
crane and skip on an elev.Ued tr.ick, 
which iiractic.iHv elnmnales the possi¬ 
bility of a breakdown, but with this 
method no scieemng of tlm coke is 
provided for. This may, however, be 
jierformed m a separate sen'enmg plant 
to winch the coke can be (.lelivtied by 
the crane from the stock-heaps. 

Sometimes the <|ueiiehe(l eoke is 
dumped by a telpher into bins'without 
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being previously classified, and an 
extensive plant of tins kind has been 
erected by Straclian tv Henshaw, Ltd., 
at the Leeds Corporation Gas Works. 
Fig. ()<) shows one unit of the in¬ 
stallation. Above one of the coke 
hoppers the telpher track is shown, 
and one of the combined conveyers 
and screens of the Zimmer Conveyer 
Co. receives the coke from the hopper 
by the mere opening of a slide. The 
coiu'eyer is ro ft. f) in. long, but the 
screening surface is only 3 ft. long, 
which is sufficient to e!iminat(‘ all the 
“ bree/.e ” and deliver the screened 
coke into carts The “ breeze ” drops 
into a hopper, and is at intervals 
remor-ed by a narrow gauge truck, 
'('his installation at Leeds has a battery 
of seven such convever-screens under 
an e(]ual number of hoppers. 

Notwithstanding tlie fact that the 
sheet steel tr<.)ugh of a reciprocating 
conveyer is worn out 111 one to two 
years, and even tlie cast iron trough 
of coke conveyers must often be 
scrapped in two years, whili' the chain 
may last three or four years, it is 
found ecnnonncal to employ such 
screens and con\'eyers, as nowadays 
tlie coke cannot be conveyed by hand 
barrows from the retorts and screened 
at the heap for less than is, per ton. 

.An important new ilevelo]iiiient has 
quite recently entered into the economy 
of the gas industry. As is well known, 
coke IS exclusively used for firing the 
furnaces of gas-works retorts, and the 
resultant clinker contains a large per¬ 
centage of good coke Hitherto the 
“ pan-ash ” as this clinker i'^ called, 
has either been hand-picked or given 
away, or e\en carted away for a 
monetary consideration, as most gas¬ 
works are m crowded districts and too 
congested to permit any acciimnlation 
of unsaleable by-])rodiicts. ft may be 
safelv estimated that between ,}0 ami 
50 per cent, of the so-called clinker is 
good coke, and the recovery of this 
by mechanical means is the object of 
this departure 

'fhe illustration, h’ig. 70, shows one 
type of plant which lias recently been 
erected by the Gordon Harvey Co. 


for the Brentford Gas Company. It 
will be seen from this that the " pan¬ 
ash ” is elevated by an ordinary bucket 
elevator and delivered on to a Zimmer 
combined convey'er and screen] w'here 
the dust up to J in. is eliminated, as 
this small coke has little value. The 
remainder is passed by the said con¬ 
veyer into an inclined rotary trommel, 
which is provided on its inner peri¬ 
phery with a spiral which, being a 
fixture, revolves slowly wdth the trom¬ 
mel. Tlic machine is on the same 
principle as those used for Irashing 
coal at collieries. A centrifugal pump 
supjilics an adjustable jet of water 
which washes the “ pan-ash ” into the 
central jiortion of the lower surface of 
the trommel. The coke being speci¬ 
fically lighter than the clinker, passes 
slowly over tlie intervening obstructions 
offered by the spiral one by one to 
the end of the machine, while the 
heavier elmker is intcrcejitcd by the 
same spirals, and is thus conveyed 
back towards the feeding end and 
there drojis out of the trommel on to 
the ground or into barrows. It will be 
understood that the internal spiral is 
disjiosed in the cylinder in such a way 
that bv its revolution all material fed 
into It would not be permitted to 
travel forward but Liackward, if it were 
not for the stream of water which alone 
is responsible tor the forward move- 
ineiit of file coke 

The I'leaii coke and water pass over 
a screen at the tail end of the trommel, 
where the water is drained back to 
the settling tank to be pumped over 
and over again, the coke passing out 
either on to a heap on the groimd or 
into hand liarrows. 

There are other types of washing 
maclunes equally well adapted for the 
same jnirpose, but let this examjile 
suffice. It Is also obvious that such an 
auxiliary jilaiit for gas-works of greater 
magnitude can be considerably ela¬ 
borated by the introduction of screens 
and bunkers into which the coke can 
be classified. The coke so reclaimed 
is suitable in every way for firing under 
boilers, and it is generally used for this 
purjiose oil tlic works. 








FLOATING LOADING DEVICES. 

With the exception of the gigantic 
pneumatic installations such as have 
been installed at the Millwall Docks 
and at other large grain centres, there 
is no mechanical device which will 
dispense with so much hand labour 
as the floating loading devices with 
mechanical equipment. 'Ulie pneumatic 
handling of grain at our docks (where 
one man docs now as much as used 
to be done by eight) leaves nothing 
to be (jesired to meet the present 
demands, wlTile, however, the liandling 
of coal by mechanical means, except 
at our principal coaling centres and 
at our nat’al ports, has been sadly 
neglected. 

Considerable strides have betm niadi‘ 
of late by our engineers in design and 
develo])ment in this direction, and 
although we arc probably better 
equipped in this our famous coal 
country than any other country for 
niochanically disposing of cargo coal, 
w’c lack in some ports the facilities 
for transferring bunker coal incch.ini- 
cally into ships, and, it is painful to 
have to sav it, in some of our ])orts 
we lag liehind some of the continental 
ones, particularly those of Hamburg 
and Rotterdam. In the I’orl of Lon¬ 
don, even, a great deal of hand 
bunkering may be seen daily, m spite 
of the deartli of men and the (■ontimial 
labour troiibles, and where luei liauical 
means an; used they arc offi'U of the 
most primitive kind, consisting, for 
instanci', of a liargc with a couple of 
steam winches, which raise the coal 
in baskets out of the ligliter and then 
trailsfef it to the bunkers. B\- these 
pnmitu'e iiieaiis, and with nine men 
lilling tile baskets in the hghti'r and 
e^nptving them ‘into the liunkers, as 
well as three men working the winches, 
etc , in all twelve men, only .ilxint 
240 tons in 10 hours are handled at 
a cost of qd. per ton. Witlioiit the 
winches tlie output is not more than 
half this, or one ton per man per 
hour. • 

There is not mueli to clioose between 
this and tlic way they do it in Japan, 
as a glanc'e at Fig. 71 will show us, 


a sight often seen at Nagasaki, the 
‘‘ Portsmouth ” of Japan. This lively 
scene affords plentiful employment to 
hundreds of men and women, anil it 
differs, alas, hut little from sonic of 
onr hand bnnkcrhnr, e.xccpt tliat it is 
certainly more picturesque. With this 
sort of thing going on, it is small 
wonder that Jack has a sweetheart in 
every port, and if he lias not it is 
not for w'ant of leisure and oppor¬ 
tunity. We do not grudge him tliis 
pleasure, but cannot liclp hoping that 
less antiquated metluxk will soon be 
introduced, thus Jack may have to be 
less tickle. 

In addition to the expense and time 
wasted by hand hunkering, there is 
the further drawback in the fact that 
the shi|) has to he cleaned down, 
which IS not necessary after mechanical 
hnnkernig, not to mention the practical 
impossibility of loading or discharging 
cargo when an armv of coal-lu'av'crs 
arc swarming like ants up and down 
on both sides of the shij). 

The co.dnig of a navy in war-time 
IS one of the most important items , 
of our n.itional programme just now, 
but It will not do to prv into those 
details at the present moment, yet 
licre are matters of interest which cut 
deeply into the siihjcet under dis- 
enssion. Tlie naial men, who do at 
present chieliy wliat might bo railed 
“ sentry diitv,” ha\'c> plenty of leisure 
to get coal on board, though such 
ojX'rations are techons and irksome, 
riic time' may arrive', we liojic will 
arrive, when thciv will he chielly 
engaged »*n more serious woik, when 
it will be of x'ital importanre to 
replenish the hunkers as expeditiously 
as possible, as a fighting fleet without 
adequate coal su])|)lv is niithinkabic. 

It has already been mentioned that 
the coaling facilities at the naval ports 
appear to Ix' all that can he desired, 
but coalaig on the open si'a is the most 
difficult problem, and there are ob¬ 
viously times when ccxd must be taken 
so, as the fleet is often far from its 

^base. We can gather this from past 
historical cjipcriencos furnished by the 
Spanish fleet in the Spanish-.Xnjerican 
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War and tin* i^nssian l^altic Idcot in 
the l'!uss(i-Ja])an(--f War 

We lla^■t■ alrca<l\' 'iccn that l^a^kct 
coalnif,' IS still considered one of the 
principal methods. Whv tins shonid 
1 i' .so it Is clillieiilt to e.xplain, hut it 
must be so because the primitive basket 
and the block from the ri^giiip lias 
been developed to a fine ait instead 
of being discontinued for a more 
scieiitilic jinnciple altogetlier. The 
coininoii method with one ))tillev block 
Ii.is been improved bv the inkrodiiction 
of a second block .A rope of a suitable 
fixed length, one end of which bears 
the hook for the basket, while the 
other end is fixed to some couveiiieiit 
])oint of the rigging, passes o\er a 
block likewise fixed to the rigging ot 
the ship which leceives the coal A 
second block (a " snatch bl«:ck '’) is 
loose on that portion of the ro|)e be¬ 
tween the first block and the fixed end 
of the rope, and to the shackle of this 
snatch block a hand-rope is attached.^ 
When the basket has been, hooked to 
the ei»d of the rope the hand-roiie is 


wound once or twice round the wai'iniig 
end of the ship’s winch, which is kept 
rimning all the time coaling opei.itions 
are proceeding. When the hand-rope 
Is shortened by the capstan the snatch 
block is pulled down and the hoisting 
ro|)e shortened, which thus lifts the 
load, and the .idvantage is that the 
shortening of the hand-rope is onlv 
one-half of what it used to he with 
the original method, and the process 
is therefore twice as (juiek. With a 
inultiplieation of such tai'kle and a 
corresponding innltiplirafion flf men 
the capaeitv can be made adeijiiate 
to the demand With the aid of the 
drum head or wai[)mg end of the wineh 
the load is lifted when the hand-rope 
Is jnilled If it IS slightly shukeiied 
and held still, so that the rope slips 
on the drnin head, the load is sta- 
tionarv, and when (piite slackened the 
load descends 

The latest development of*llus class 
of tackle is the introduction of the 
movable electric motor m the place 
of the fixed steam winch. *'l'he prin- 
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cipal advantaf^c of an electncal winch 
is its smallness and, therefore, il 
suitably made, it can he fixed to the 
rigpinp of the ship which receives the 
coal, and tfiere is no limil> to the number 
which can be so em])lo\e<l. 

It mav be interesting to point out 
that such electrical plant is l.iryelv 
emiiloved in the ('ierman,n.i\'\, and 
the Pusi'n, in an ollici.il t<‘si ni |nne, 
i()OiS, with such tackle took tons 
of coal on board pei hour. 'I'he iinni- 
ber of me^ emploved in iloint; this is 
not .pn'en, b#t it must have been 
very considerable, and the onlv excuse 
that can be made for what, to an 
outsider, appears a clums\- method, 
even with all its lefmement, is tliat 
the larpe complement ol nu-n on 
battleships could not be reduced, even 
if more scientilir and laboiir-savuif^ 
means were employed, and tlie crew 
tackle this unpleasant and <hit\' work 
as a jiart of then' ordinarv loutme. 
A great manv units of the eiienu' n.ivy 
are provided with electric,il winches 
of diN'ers p.itteins, and as we naturally 
like to know how thev do things, a 
more minute description of their 
winches may not be amiss In the 
first place, one of the t\'pes is jiio- 
duced bv Simens-Srluickert 'I'hc 
winch weighs 4(So kilos, and is e.isilv 
taken into three jiaits by the lemiw.il 
of a tew bolts. The three paits are 
Tile Motor, weighing , . 2 50 kilos 

The Winding Drum and 

Clear . , ., . . 220 ,, 

I he Starter . , ,’,0 ,, 

-(dn .. 

• _ . 

Till' of 1 !h“ wincli, whu'li inrliidts 
wonn :ni(I worm uo.ir, I^ in 

an^iil-tiglit casing, log 72 shows an 
electric winch suitable for siisjicnding 
from the rigging. The rope which 
cariies the basket is attached at one 
end to the winding chum, and the 
motor VI can be revolved in either 
direction, for raising and lowering 
Another (vpe, not with a cylindrical 
drum like the last, but with one 
narrowed somewhat and rounded in¬ 
ward on till' face, like the drum liead 


or warping end of a ship’s winch, 
and niainpul.ited as stated al)0\-e hy 
pulling or sl.icking the loose end for 
raising or lowering, is shown m big 73. 
It is mimed the ‘‘dw.iil winch of 
Wilhelmi.” The arimitiire ii is arranged 
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Hii 72 I’M’i; 1)1* sj sfi M'l ii ihi-iisi'' wiscn 

centrally within the diiim. and tlu' 
spindle by means ol a jiaii of spur- 
V'heels rotates a shoit eoimtei'sliaft 
vhieh gears by aiiolhei pinion into 
the toolln'd inner peiiphery of an 
annular ring or magnet fr.ime, iijion 
which the winding drum can nwoK’c' 
freely on the rollers in whiSt the 
magnets are litted to the msidix The 
drum is coupled to the revoK’ing 
annulai ring or magnet flame by tlio 
conical friction rings r. wliicli are 
sliown lilaek in tlie illnstr.ition, and 
arc normally lield out of cont.irt witli 
tlio r.orresjiiinding eonied siu faces on 
till' wincli drum iiy tlie spiings /. .As 
soon, liowever, as tlie iiaiiliiig rope is 
tigliteiU'd, a scries of Iiais n (w liicli 
are placi'd at close interv.ds around 
till' |)criplicry of tlie drum) .irc' jaessed 
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down. Each bar o is coupled to two 
levers n, whicli in tlieir turn influence 
the lever q so as to force the coupling 
ring r liome, when tlie drum revolves. 
When the basket is detached the 
springs / immediately uncouple the 
drum again, so that it can freely 
revolve and allows the rope to descend 
for anotlier basket. 

This electrical winding gear is built 
by Simens-Schuckert and Gcbr. Kort- 
ing. The design lias since been modi¬ 
fied, and is now less dependent upon 
the many small parts. All the levers o, 
n, and q liave been discarded in the 
later machines, in the drums of which 
rectangular recesses have been pro¬ 
vided, in which radially moving blocks 
with conical side cheeks can now act 
direct upon the rings r. These blocks 
arc fitted with sjirings, which force 
them back whenever the rope slackens.* 
The whole a])paratus is enclosed, 
and can be rolled on deck on broad 
flanges when out of use, like a liarrel. 
there being no projections, the sup¬ 
porting shackle and the electric con¬ 
nections all being witliin the jicriphery 
of these tlanges The supporting 
shackle is jjulled out of its retreat 
wlien the winch is hoisted into jiosition 
on the end of a boom. 

The normal gross load is 120 kilos 
and the lifting speed 2 metres (aliout 
b ft. () Ill ) jx'r secciid. If tlic coal 
lias to bi' r.iised 7 metres (2J ft.) it 
takes 

-I seconds to lift the load. 

5 ,, fur unliouking the load. 

5 ,, for 'luweriiig the rojie. 

2 ,, fur liookiiig• on a, full 

haskel. 

12 „ fur the cuiiijrlete cycle. 

'file nett load is luo kilos, or 50 tons, 
per hour. If tliree lighters c.iii be 
moored on each side of tlie shiji and 
four winches used in each, together 
24 winches, 720 tons can bt, delivered 
on board jier hour. 

Wo do not, of course, imply that 
the foregoing are the only or oven the 


• Tiff writer rcK'rft-t that, tlic ti'‘scnptioii of tins 
later I'liproveineiit ts ruthfr oIim un*. hut lu* has not 
been ahle to obtain n more acenrate one. 


princijial means of bunkering employed 
in the German iwvy. They have used 
the Ternperley Transporter since 1893, 
they use moclianically cguipned colliers 
and barges of the Sinulders' and other 
tyjies, and they have, it is believed, 
marine cablcwavs for coaling under 
way on the Leue and Adam jiriiiciples, 
at least th®v have spent imieh time in 
experimental work with these \'aria- 
tions of tlie marine cableway. 

Hundreds of Ti'mperley Tj-ansporters 
have been supplied to Qie British 
Admiralty, and a considerable number 
to foreign navies. It consists of an 
automatic traveller or running heail of 
cither tlie single or double-jiiirchaso 
type , a beam on wliich the traveller 
runs, susjiendeil from a convenient 
support such as tlie ship’s derrick or 
a sjiar between the masts and held in 
position by guys ; and a hoisting rope 
from the shiji’s winch for lifting, 
transporting, and lowering the load. 
The transjiorter beam is suspended at 
a gradient of aliout i in 3, ,nnd is so 
])lac('(l across the vessel as to command 
the hatchway and (juay or lighter 
simultaneouslv. The beam is from 
30 to (>5 ft long, in multijiles of 5 ft. 
and for loads of 30 ewt .All along 
the beam and at a pitch of 5 ft. arc 
notche-' or stojis, at any one of whiclp 
the Iraveller may be arrested at will 
by the man at the winrli and tlie load 
lifted or lowoied. The traveller is 
made to take grabs as in tlie Sjieneer 
.Miller gear, lint sai'ks, baskets or skijis 
are more geiieralh’ Used The Tem- 
[icrlev Traiisjiorter is now made by 
Sir William .\rrol A: Co , Ltd h'lg 74 
shows a " Temperlev ” 111 plisition. 

The Sieurin system, which is newer 
and not so well known as the Tem- 
|)erlev, jiromisi'S none the less ' to 
become a most useful imloader tor 
coal. etc. The mam feature is a 
sliovel, and the method of susjiendiiig 
it from a derrick and ojierating it by 
the shiji’s winch controlled bv two 
men It is lowered into the hold, 
tipped sullicieutly to give"' it a grip, 
and by an ingenious and simple 
arrangement it is made to fill itself 
gently and without damagt' to the coal. 



The full shovel is now hoisted and If it should dig too deeply and stop, 

swung out and emptied as lecpiired. that is, if tlie stress in the wire rope 

No liandfing is necessarv, all the is not sufficient to till the sliovcl, the 
movements being under the control stress is kept on the rope and, in 
of the inert at the winch. As state<l, addition, sufficient stress is put on 
the ordinarv ship’s winch will do, the rojK- for liftnpg the shovel The 

but a special winch better adapted result from these two stresses m 

for the work can he supplied with the dillerent directions is that the shovel 
ajipaiatus I'igs. 75 and 7(1 give an will act e.xactly on the same piniciple 
elevation and plan of a vessel fitted as a steam shove! on a cane or as a 
with this appliance. hand shovel m.impiilated by a man. 

The shovels are of specia' construe- The most ellectue woik is thus done 
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tion and’are actuated bv a wire rope by the movement of this big steam 
which is led from a bairel 011 one of shovel, and as it digs its way down 
tlie winches o\ er, lead blocks down through the cargo, a hollow is naturally 
thnuigh a pipe in the deck at the back made into which the cargo slides down 
of the winch barrel, and from there the fiom all sides The shovel reaches 
rope Is led o\ er suitable lilocks to any the bottom of the hold right under the 
reiiuired spot at the sides of the vessel hatch, and all the remaining cargo 
Ill the hold, or on to the beams of the which is tiicn lying in sloping heaps 
bulkheads, and at last shackled on to against the sides of the vessel and 
the shovel, against the bulkheads, is then also 

When stress is brought to bear 011 iiu'chanieally taken bv the shovel itself 
this rope the shovel is mo\ ed along on a'- it is hove in towards the cargo 
top of the Cjirgo and digs itself down, wherever tin same may be iilaced. 
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The shovel does its work so well that 
scarcely any hand trimming is neces¬ 
sary, and there will really he so very 
little cargo left that it practically only 
amounts to " sweepings.” 

This plant can be applied to any 
existing craft at a comparatively 
trilling cost, and it can easily be 
stowed away when out of use. One 
vessel fitted with the Sienrin gear 
discharged .4,000 tons in 20 hours at 
a cost of only I Id. jier ton lor labour. 
I’sually each sho\’el has a capacity 
of 30 cwts , and can be discharged at 
the rate of 40 tons per hour. One of 
the latest installations on this system 
is that on the D.inish steamer Avtinli. 
The I'inglisli agents for the maclimi' 
an' Messrs ( larke, Chapman d: Co , 
Ltd., of (iateshead-on-Tyue. 

.Among the automatic mechaiiicnl 
methods of bunkering we must con¬ 
sider first the Doxford Mechanically 
Lhpiipped Steam Colliers made by 
.Messrs William Doxford & Sons, Ltd., 
of Sunderland The detail of the hull 
of such craft does not interest us here 
except for the iiiechanical installation 
it conceals. The centre |)ortion of the 
bottom of the holds betwi'en the bilge 
ballast tanks is fitted with a tunnel 
having a sloping roof and giving free 
access to two conveyers. The inclined 
bilge slojies from a hopper at each 
side of the tunnel, so that the whole 
of the cargo can gravitate to a senes 
of outlets leading to the two conveyers 
in the tunnel These eonveyers are 
of the Doxford patent type,* consisting 
in the main of two endless wire ropes 
connected transversely by iixles with 
runner wheels, the axh's being elan'iped 
to the ropes by steel blocks. The axles 
also caiT\’ pressed steel trays forming 
a continuous recejitacle for holding 
the coal. The wheels run on angle 
rails, and the working and return 
strands are closer together than 
is usually the practice with conveyers 
Owing to the use of wire ropes, the 
tenninal pulleys have to be compara¬ 
tively large, which is also essential for 
the easy curve which the conveyers 

• Tlie carliL‘.>5t iiistiiilalions were,<ltU;d with com- 
po-'ite '‘otton iui'.i ruh}>**r belts 


descrilie when approaching the ter¬ 
minals, which would not be jHissible if 
the conc'cyers had to be kept very 
taut, as the weight of the conveyer 
will assist 111 pht.iming the* necessary 
grip on the ilriviug terminal 

The eonveyers work generally in the 
direction from stern to bow, at which 
latter end tlie conveyers rise suffi- 
eiently to discharge their loads on to 
a second convet'cr or jiair of coiu'eyi'is 
which elevate the coal to the necessarv 
height to suit the conditkms iintler 
which the vessel has <‘0 tieliver its 
cargo. There is no apparent reason' 
whv the eonveyers should not run 
fore and aft with tlie elevator in the 
pooj) In eases, for instance, where it 
is intended to deliver into barges 
alongside, the secondary conveyers 
need only reach aboxe the deck level 
by a few yards, or for delivery on to a 
wharf a shore gear can be installed 
to receix’e the cargo direct from the 
primary eonveyers. and so make the 
seeond.irv elevators iinnecess.iry. On 
the other hand, if the collier is intended 
to (U'hx'er co.il into bunkers of other 
shi|)s, the secondary conveyers will he 
x'erv tall and resemble more the ele\',itor 
than the eon\'eyei. 

The cargo is fed into the pnmary 
conveyers by wav of droji feed doors 
34 Ills, by 24 Ills, spaced at regular 
intervals along the hold on each side, 
the spaces between these doors being 
occupied by V-sliaped hoods, which 
give access to eaidi door from the 
tunucl, and together with the trail-- 
verse mehne of the tunnel and tanks 
form an automatic leed. The doois 
are opened by tlu' operator m the 
tunnel in succession, but 111 no case 
must more than one door be open at 
a time, as the si/,( of the doors,,is 
so chosen to admit just as much coal 
as the conveyer will carry. Tlie man 
stands by, and if the flow of the coal 
should be cliecked by an extra large 
lump blocking the outlet, he removes 
it by me.ins of a hook or jnnch liar 
provided for the puriiose. This, how¬ 
ever, but rarely haiipcns except when 
large Scotch, A’orkshire or Welsh coal 
is handled, in which ease a sjiecial 
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slide door is fitted in each lioo<l to 
supplement the aperture of the drop 
door This slide door is onlv used 
as a means of relieving' stop])aftes and 
by no means as a permanent increase 
in tile size of the outlet. Where the 
cargo consists of large Welsh coal, it 
may be expedient to einplov two men 
on each conveyer 

The amount of coal which will ])ass 
one door varies from 200 to 400 tons 
[)er hour. This variation is due to 
occasional stoppages and the slower 
flow of large coal. The higher ligtire 
IS for small coal. As the two con¬ 
veyers work simultaneously, the capa- 
('ity of such a collier will he from 
400 to ISoo toils jier hour. 

According to .Messrs Do.xford, the 
cajiacity of the (oilier with different 
coal varies as shewn in the table 
which Is given below, with outlets 
44 ins, by 24 111s 

The diive for the convevers is bv 
gear from a compound surface con¬ 
densing high ])ressure engine ('hitches 
are provided so that each or both 
coni'eyers, with the full load on, can 
be instantly stopped or st.nted by the 
oliieer on deck 

Delivery shoots arc fitted on both 
suli.'h of the oblKpie elei’ator, which 
can be lilted or lowered by hand 
winches to suit the height of the vessel 


alongside. 

controlling door at the 
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end of each shoot, manipulated from 
the deck by the same ojier.itor, serves 
to distribute the coal to the shijis and 


prevent at the same time anv rush of 
coal, thus avoiding breakage. 

The staff of a I’cssel so fitted consists 
of 7 hands: 

I I'lreman, 

I Ivngineer, 

1 (ri'caser (part of the time), 

2 Labourers in the tunnel, and 

2 Labourers on deck to attend to 
clearing up the holds after the 
cargo IS run out. 

The cost of delivering coal, including 
labour, fuel, and oil does no'l exceed 
|d, per ton, if conditions a,2 faVoiirable 
and with a trained staff In addition 
to the obvious adi’aiU.iges of this 
system, there is one of great import¬ 
ance, namely, that weather conditions 
do not affect this foim of coal supply, 
as in rough weather the ordinarv 
big shore gang will not work. 

rile application of the Doxlord ses- 
teni e.xleiids to (iiiite a vanetv of 
types, all of which reduce the (ost of 
coaling .111(1 mmnnise the emjilovnient 
of unskilled labour. The oiigiiial t\’pe 
of the Doxford steam I'ollier is fitted 
with two primary conveyers m the 
tunnel, running fore and aft, which 
traiisier their load to one or two 
second.iry conveyers m an inclined 
position, reaching onlv a few yards 
over the deck, to give delu'erv of the 
cargo overbo.inl into ligliteis 01 baiges, 
or on shoie. .\ \'ery lino e.xaiiiple ol 
this tvpe Is the • .s. Hernum Saiiher 
(see Lig 77 ), 415 ft long by 40 f ft, 
beam b\’ 24 It (Irauglit, with a speed 
ol 10 knots and a capacity of 4,700 

tons bile h.is nine hatches each 
44 ft. wide, il ft fore .ind alt, and 
40 slnling doors, so that 75 pe> I'eiit. 
of the cargo runs 011 to the eoin evers 
without hand-work. She transferred 
800 toils per hour df Durham coal 
with six men at tlie trial The cost 
of discharging .111 ordmari' collier ol 
the same size would lie (412, tlie lumi- 
bor of men required would be no, 
and under favourable conditions this 
would take ii hours. The diseliarge 
of the Herman Saiiber during a trial 
cost £12, the time occupied was (1 to 
8 hours, and it took 7 men, but ei'cn 
this comparatively low ligiue is too 


,so 





•i>OXiOUi> SItAM %OLULK •• HKRMA-N S-ALUER” 



high, as the test took place under 
adverse conditions and with inex¬ 
perienced men. 

In the next type the secondary 
conveyer or conveyi'rs are replaced 
by bucket elevators of a height sulli- 
cient for " oc erall delivery,” ; right 
over all side obstructions to ntidslup, 
or by branch shoots for side-])ort 
coaling. One of the best exanijiles 
of this type is the coaling vessel, 
Porlnish, which has two eh'vators, 
not one, as usual. The capacitv is 
725 tuns and the niaxinuim late of 
discharge 250 tons per hour. 

The next development is one of 
great importance, /Vt a casual glance 
it must appear even to the un¬ 
initiated that it is a wrong policy to 
employ an expensi\-ely fitted vessel 
lor the pui'iiose of travelling backward 
and forward tor coal, work winch can 
be done etpially as well by any’ other 
steam craft not fitted with those 
labour-saving equipments. In following 
this policy, the amount of coal trans¬ 
ferred cannot possibly’ work out as 
economically as if the apparatus could 
be used exclusu’cly and constantly for 
loading coal only It suggests itself, 
therefore, to divide such floating load¬ 
ing devices into two parts, somewhat 
like a locomotive engine and its tender, 
Messrs, Doxford, in following this 
theory, have in the first instance built 
the jirimary conveyer into one craft 
and the secondary conveyer, or rather 
elevator, into another. Thus the ele¬ 
vator can be placed in position along¬ 
side the ship to be coaled, whilst one, 
or preferably milre, attendant barges 
go back and forth supplying her with 
coal. The conveyer in the attendant 
barge generally receives its driving 
power from the elevator ])ontoon. 

The final development aiipeais to 
be to ehnimate even the expense of 
the convet'er in the attendant barges, 
which makes the whole process still 
more economical The elevator pon¬ 
toon IS i)ro\'ided with a snug berth 
for tile ordinary coal barges and their 
contents arc transferred by’ grab into 
it. 

It is estimated that' 112 men in 


ordinary colliers discharge at the most 
300 tons of coal per hour, or a trifle 
over 2i tons per man jier liour. With 
a Doxford collier (loo tons per hour 
can be diseharged by f» (or,with the 
oiler 7) men, dr practically roo tons 
per man per hour, so that the employ¬ 
ment of one such collier will dispense 
with more men than would form a 
company of' infantiw. 

.•\nothcr type of floating coal loader 
is that manufactured by .\. b. Snuil- 
dei's, Werf (lusto, Scliiedany tlolland 
(London Agent , Anderson Kod.ger, 
jiS, Victoiia Street, Wcstiiiiiister, S.W,). , 
Tlie conveying element m these coaling 
vessels (leservi's rather the name ele¬ 
vator than conveser It is not, so to 
speak, a hybrid of the two. and perhaps 
the term ‘‘ amphibious ” may be per¬ 
mitted to express its functions, as it 
woiks under water and yet out of it 
eipially well We have seen tliat in 
the Doxford system there were primary 
and secondary conveyers. This is not 
so hero, the same conveyer which 
receives the coal automatically through 
a great nninher of sliding doors from 
the hokl of the vessel aseends when 
reaching the bow of the craft and so 
acts as an elevator. The traction 
element is chains instead of ropes. 
The dilference most apparent to the 
beholder between the two types is 
that by virtue of the combined use 
of the same mechanical ap])liance tor 
conveying and elevating the coal iiji 
an incline of 45“ necessitates a great 
steelwork structure oi’eiiumging the 
bow. sir l-'ig, 78 With the Doxford 
uuloader tiie inclined elevator is turned 
in the opposite direction, f.c , reaching 
from either extremity of flic ship to 
its middle. 

Steamships for Ake coal and ore 
traffic on the (Ireal .American Lilires 
have also lately been cipiipped with 
double liopjier bottoms and two con¬ 
veyers which delh'cr to a third central 
convey'er for raising the load from the 
two iiriniary conveyers up an incline 
of about aiD to a sufficient height 
from where it niav be conVeyed ashore 
by a fourth conveyer, this time a belt 
conveyer. Tlie general ariangcment 
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Is puvisi'K’ siiiiiLir U) till' |)n\for(l 
cnlllci's. ^’(.■ssl•Is (iwni'd l)V tin- Mh'Iii- 
H.in Alkali Cimip.iiiy, W'vandotti'. wm- 
i'((iiippe(l witli the coincyinj^ iiiachiiu-i v 
by The Steiihi'iis A’ Adamson ('nin|)anv 
(il Aurora. The lenyth of flu- latest 
Is 370 ft , and the earyo ra])acitv 
5,()0() tons. The eiiyines and boileis 
are at the stern, and the deek consists 
laiyely of hatchway opeiiinys e.\teiiding 
nearly tlic lull width of the deck, 
LhidiT each of the two lows of 
liop])ers runs a longitudinal p.iii coii- 
\’e\'er 5 ft. wide, consisting ol a con¬ 
tinuous series of steel |ians ]b in. 
wide by 2.( in. long by 20 in, dee]) 
The cross sjiindles lorniing the link- 
hinges are 24 in. ])itcli, ICai h of those 
spindles is jirovided with two fi in. 
iTangwl runner wheels 3 iii. wide on 
the tread, which run on steel bars for 
rails. The terminal in the liow is 
driven by an independent engine. 
This end of the con\'eyer follows an 
ascent of 30’, so that the pans of 
both conva'yers can discharge into the 
feeding terminal of the third conveyer, 
which is in this case an inclined liand 
conveyer 4^ m. wide wliicli rises above 


the ileck. It' iipjicr end ln'iiig sup¬ 
ported by a steel striu tuie, Iteiieath 
the np|H‘r terminal ol the third eon- 
\ever is the turiit.ible of a revolving 
boom or jib too ft. long, igioii which 
another hand eonvever runs which 
receives the load, and bv viitlie of its 
lle.vihllitv faeilitates the final delivery 
in any direction The end of the jib 
is siijipoi ted by tackle fiom a short 
steel mast. I'lie sjieed of the pan 
conveyers is about (lo ft. jier inimite, 
wdiile that of the hand eonveyers is 
about 330 ft. ])erjnimite 'I'lie same 
conveyer yoinpanv have fitted similar 
vessels with sliglit variations from the 
above. The cargo is diseliarged at the 
rate of 600 to poo tons jicr hour.* 
There are <|nite a vaiiety of otlier 
types, but we will ronlme ourselves 
to a fi'W w'ords conceining the me- 
cliaiiical coaling barge Herald of the 
L. & N.\V. Railway at Holyhead on 
the “Holland” system. She has a 
capacity of 400 tons, and is fitted witli 
two elevators, but, unlike the three 
previous types, without a conveyer. 

• I’or 51 fiiiler iU#< riptioii ‘•ee of OtfolxT 

19,1911, ami The Kngum'r ol Jlcceiutcr 
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Each of the elevator'^ handles loo tons 
per hour, so that the whole cargo 
can bo transferred to tlie bunkers of 
a steamer in two hours. 'I'lie two 
elevators rest obliquely in a central 
channel lengthwise of the vessel at an 
angle of about 45'’, This channel is 
open at the top and coinniands the 
whole of the two ranges of bunker 
compartments one at each side of tlii' 
passage. The elevators are porl.ibl'' 
and can bi' jilaced in turn so as to 
conuiiiinicate coiisei'iifivelv with the 
various outlets of the bunkers. .\s 
soon as one of the elevators has 
emptied one bunker, it is shifted to 
the next outlet, and so on. The 
elevators reach above the deck just 
sufficiently high to get an easy fall 
to the bunkeis of the L; it X W. 
Railway Co.’s boats. Both elevators 
and shoots are completely enclosed, 
and some of the exhaust steam from 
the engine is conducted into the top 
terminal of the elevators to prevent 
dust. The crew consists of seven 
men only 

Of more or less self-trimmirg colliers 
for broadside coaling fitted with cranes 
and winches, there are many, and a 
few typical ones can only be mentioned 
here. There is the Elenor, on the 
Ayre-Ballard Arch prinq'ple. The 


Sheaf Arrou', rapacity 3,100 tons, has 
eight steam winclies, eight derricks and 
g.iffs and .Admiialty siiar gear. She 
has been sfiecially designed to meet 
the reipiirciiieiits of ships coaling the 
hleet. The lillcrhcck and the Trans- 
purler. of the Blytli Shipbuilding and 
Dry Docks Co, Ltd., arc both fitted 
with derricks and gaffs, two derricks 
and one gaff to each hatch, with two 
ste.im winches. The Rouen, of Irvine’s 
Shi|)buildiug & Diy Doiks Co., Ltd, 
West Hartlepool, and Sir Ricluird 
Aicdrv, by the Clyde Shipbuilding and 
Engineering Co,, Ltd., Port Glasgow, 
arc fitted with eight Teinperley Trans¬ 
porters 

Sir William Arrol A Co , Ltd., ha\’e 
fitted quite a number of similar craft 
with Teinperley Transporters for broad¬ 
side coaling of war \ essels and incrdiant 
steamers. With their vast experience 
they have had a unique opportunity 
of designing the beVt vessel for the 
Teinperley. The largest of such vessels 
wc know of will hold 12,000 tons of 
coal, and 600 tons of bagged coal per 
hour can be handled with the plant. 
These vessels are self-proiielling. ,‘\n 
example of a smaller \-essel is given in 
Fig. 79. It is fitted with dwo Tem- 
perlcys and two hoppers resting on a 
telescopic framework, so that the 



hoppers can be ndjiNted tn fit tlie 
side biinkiiing j orts ol tlie to 

be roaled. When thn^ adiu^ted the 
Tempeiley grabs the, coal out of tlie 
hold and drop^ it \'ia the liopper, as 
with a funnel, into the bunkers of tiie 
ship It seems cxtiaurilinary that onr 
own na\-v posstsses on^y one collier, 
the Mcrci'dis, of <),()00 tons cajiacitv, 
and employs generally private colliers. 

The United States naval colliers, 
Jason, l^non, and Xeptime (see lugs So 



with inarme cablew.ivs eould transfer 
to a eiiiiser 500 tons oi eoal in the 
d.ivlight hours, steaming at 10 to 12 
knots while ifoiiig so, 

I’orhvdrometeis li.ive lieen fitted to 
many collieis to aseertain the weight 
of their eargo, and these miglit, under 
certain eireumstanees, dispense with 
the automatie weighing of the coal as 
It lear’Os the collier, as the reading 
of the instrument befoie and after 
coaling will give the amount supplied. 


fit*— jjaIII.VK TK\N'SiKK <>V Till; I .MTi;i> >r\TKS COLLIERS " «»ftl<iN," \N’D “ NKl'TrNE 


a^id 81) have ;f capacity of about 
19,000 tons e.ich, and the eoal is 
transferred by the Spencer Miller 
system (whicl'i somewhat lesembles 
tile app'liance known to us as the 
Temperley Transporter) by 24 der¬ 
ricks ami a like number of wiiiehes. 
These huge colliers, with their high¬ 
speed broadside coaling gear, can coal 
tiircc ships per day when the sea is 
smooth. When the sea is moderate, 
but not rough, .each collier equipped 


'Idle broadside coaling of the U.S.S. 
Uh'owjHg (taken from a jiaper by 
■Speneer .Miller) took place at Uuan- 
tanamo Bay m the spring of 1914. 
'The /«*))! used her eight booms 
continuously, dropping coni at eight 
different points along the deck and 
through the shoots of the Wyoming;. 
The iViTt’i/s used six to eight booms 
mtermittenljy on account of iireakages. 

All was made ready for the teit the 
niglit before—time ti> get ready j;iot 
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given (usually 20 to 30 minutes work 
on the Jason). Coaling began at 5 30 
'in tlie morning. CAXiling stoppecl at 

8 o’elock for breakfast. Coaling 
resumed at 8.30. 'I'he Jason cast off 
at C) 30 o’clock, after deln’cnng to 
the H'voiaoig a inaxmniin of 3()5 tons 
per hour. The Xeroas delivered to 
tlie ]Vyomin!> a maximum of 333 tons 
per hour. The Jason deliveied a total 
of 1,040 tons in three working hours, 
an average of 34(1 tons per hour. Tlie 
Nereus delivered a total of 1,020 in 
3i working hours, g.n average of 2()2 
tons per hour. From 550 to, 600 tons 
of coal were heaped on iioard when 
the colliers left, and it reipiired from 

9 o’clock in the morning to 4.30 in the 
afternoon to clear up and stow the 
coal left on board. The whole opera¬ 
tion of taking on and stowing 2,060 
tons of coal was accomplished in qi 
hours, an average of 217 tons per hour. 
Both the Jason and the Xfrons coaling 
gears arc able easily to discharge 100 
tons of coal per hatch per hour. In 
the official trial of the collier Jason 
137J tons of coal were actually dis- 
chargai in one hour with one operator. 
At the conclusion of the trial Admiral 


Badger expressed the opinion that the 
ll'wwiDig could at anv time take on 
2,100 tons of coal m fn'C hours from 
two colliers in smooth waters, stowing 
the sur|ihis left on deck at leisure, 
h'rom the above it a])pears that from 
one collier the taking on and stowiiif, 
of 2,100 tons of coal would mjnire 
a))proximately 10 hours, being an 
average of 210 tons per hour. The 
coaling rate in 1914 is, therefore, seem 
times faster than it was in 1S93 

The U.S.-A, Navy own a lleet ot 
13 large colliers, more or less after 
this type, fitted for coal and oil fuel, 
as well as ii older and smaller ones. 

The American method of piling coal 
on the decks of battleships and clearing 
it into the bunkers afterwards is not 
approved of in our navy, and we coaf' 
only as fast as the fuel can be stowed 
away, i c., 100 tons per hour. 

Broadside coaling is very well in fine 
weather in harbours and sheltered bays, 
but dangerous or impracticable on the 
high seas, and as it is impossible to 
choose a fax’ourable day when re¬ 
fueling warships becomes imperative, 
the only methods are tlje end-on 
coaling by cabieway's, and to transfer 
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roal from a collier to a battleship 
under sv.iy on the Iiigli seas while 
one vessel is in t(jw’ of the other. 
Let ns iirst realise the imjxjitancu of 
tliis process. 

IMPORTANCE OF COALING UNDER 
WAY. 

ihinkermg is iiecessarL e\'erv 7 to 
15 <la\s, according to tiu' '-i/e ol tlie 
shi]i, and when lilockading soinetnnes 
10 to 2j, jier cent, of tile '■lipK may 
be absent ijt some liase leplenislnng 
, their bunkers, and it inav take several 
d.ivs to get to that base, eo.d, and 
letnrn, not to mention the uial which 
IS lonsiiiiied diiiing the journey. Ships 
nnist. tlierelore, either co.il at se.i or 


when siibinarines are present. Safet)' 
from snbmaiine attack also necessitates 
constant change in direction of pro¬ 
gress. Now these nioveini'iits do not 
aliect the coaling by the marine cable¬ 
way, while they make broadside coaling 
practically imixissible I'lie Japanese 
battleshi]) Htztii (forineiK' tlie Russian 
battleshiji Rilvr.an). which is lilted 
with the S|)encer Miller inariiie cable- 
way, .me holed m the roads at llono- 
hihi in October. ii)l.(, .iwailing the 
exit ol the Oerinaii eiiiisci (,n,-r. and 
as she ,irii\-e(l theie with hei bunkers 
full and being l | d.t\s out ol \'oko- 
silka, hel lieaicsl ii.iy.il depot, she 
niiisl ha\e eoaled on (he wa\ witli 
her iiianne cableu,i\ iiislail.ilioii. 



leave the blockade for the sinooth 
waters of home jiorts lor re-fneling. 
With 100 ships on blockade duty 
burning tons per day, they should 
be rebunkered every ten days, so that 
10 per cent will always be absent. 
Leery time a cruiser retires from the 
patrolling line the blockade is w'eakcned, 
to say nothing of the danger ol attacks 
by submarines which lie in wait on 
the route to and from the' coaling liase. 
The Good Hope ai*d Monmouth nweaied 
tlicir position to the ('lernians b\’ 
entering a harlioiir for coal and were 
sunk later by them. In the Jajianesc 
blockade in iqog Togo in hisbloi kadcof 
tile Russians at Vladivostoek t.iiled 
because the Japanese were unable to 
coal their^ships at sea. 

The safest jilace to re-tucl is on the 
high seas going at a speed of, .say, 
10 to 12 kpots, and this is just a safe 
speed at which it is necessary to move 


The niarine cableway has been 
experimented with by eyerv navy of 
any note, and a good many of the 
Russian slnps cariied the gear during 
tlie Japanese War The I.idgerwood 
Mannfaetunng Company fitted the 
Russian liattlesliij), Rolvizun (now the 
Hncn) wgth an experimental jilant on 
thJ Spencer Miller sysU-in, which was 
so satisfactory that ten of the largest 
battleships of the Baltic I'leet were 
also so fitted. When coaling, the 
vessels are goo ft. apart in a smooth 
sea and Soo ft, in a rough sea The 
Ameiiean naval autliorities e.xpen- 
mented extensively witli tlic same 
system, hut iinjiroved, as late as 
April, 1915, with very satisfactory 
results, the inaxinunn speed ot the 
conveying cable being 3,000 ft. per 
•minute. Our own naval authorities 
have experimented for years x^ith a 
variety of plant on the Spencer Miller 
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system made by Messrs, Temperlev, 
whicli did good work under favourable 
conditions. In rougli weatlier, how¬ 
ever, when tlu‘ eomix'iisation gear 
which kee])s the cable uniformly taut 
becomes overstrained, it heats up to 
such an e.xtent that it Ireeomes useless. 
The latest Lidgerwood-Miller Marine 
Cableway has a compensating gear 
(which will be described later on) on 
an entirely different principle, which 
makes such occurrences (piite ini- 
])ossible. This systesn for coaling at 
sea has been adopted by tlie United 
States and Japanese Navies. 

To-day the two survnang systems 
out of many attempts for coaling at 
sea are, the reciprocating cableway 
(Lidgcrwood-Miller Marine Cableway), 
and a continuous or endless rope 
apparatus (the Adam lindless Rope 
Coahiig-at-Sea dear) used liv tlie 
Cierman N.ivy. The systems are brielly 
as follows ; — 

The Spencer-Miller consists of a 
cable which runs at a high speed 
backward and forward, taking a bundle 
, of sacks holding 700 to Soo lbs. each 
journey, transporting about do tons 
jier hour. When the vessels, collier 
and batlleshi]), are 300 It. apart, it 
takes from 50 to (lO seconds lor the 
doulile journey,* 

The Adam system is that in which 
an endU'ss cable is always running 
III the same direction instead ol back¬ 
ward and forward. The earlier form 
had the cable high iiji from the mast 
of one vessel to that of the other, 
and instead of being kept taut by an 
ingenious winch which will 'keej) the 
cable in the same condition of tightness 
whatever the distance apart of the 
craft, as in the Spencer-Miller system, 
the endless cable is here kejit taut by 
pissing (at the collier end) over a 
senes of rollers up and down, like 
over a pair of multiple blocks. The 
lower set of these juilleys aarries a 
heavy weight, which is raised as the 


• A fiilliT ik'scrijtlion will bf foiiml in Mr 
Miller’s iiaptT renit bcfitrc Ihc Soiictx oJ 
Architects ami Marine Ihiyineer-, Vol *’2. l‘)U. whioli 
was fullv repurU-d in Knuum'nng ol January If) and 
1:2, lyio. 


ships sejiarate further and is lowered 
when they ajijiroach nearer. The 
working of this system is continuous, 
but the loads are smaller and the 
speed of travel slo.ver than the Spencer 
Miller system 

The tightening arrangement just 
described has been modified by Leue, 
who has in tlu- place of the weight a 
cylinder and plunger vvitli compressed 
air, one set of sheaves being placed 
on the piston and the other set on 
the eyhnder, similar to those on a 
hydraulic lift, ('I'he HritisK .Admiralty 
experimented with and discarded a 
similar device operated by steam.) 

Tlie Adam system, as now perfected, 
brings tlu' eiulless cable from the two 
masts down to the deck of the two 
ships at the terminals, which facilitates 
the hanging on and taking off of the 
sacks of coal, 'I'he diagram, Fig. Se, 
shows file essential parts. At vlie, 
terminal on the battleship the endless 
rope is forced to prescribe a bight or 
loop by two additional sheaves, and 
from this surplus portion of the calile 
the dillerenee in tlie distance from 
craft to ci.dt is made goocl. The 
snatelihloek S forming the bight n 
eonneeted to a winding drum m with 
eleetrieal e<|ui|)ment, which will keep 
tlie rope taut, hut if the tension 
exeeeiK eerlain limits it will pa\’ out 
lope, while it will wind up rope wlien- 
eviT the eoinexer cable shows a 
tendency to heeoine shuk. The coal 
sacks are attached to the ealile at h 
Here the endless cable passes through 
a conical sleeve lixed to the deck of 
the collier, and each sack is li.xed hv 
a sling loop of strong cord about a 
yard long, .As soon as this is adjusted 
over the sleeve, it is jnished off tlie 
cone on to the cable, the weight <)► 
the sack immediately tightening the 
shng loo[) on the cable. 'The two 
sheaves on the masts which the sacks 
have to negotiate are set sulTiciently 
obhcpiely for the .sacks to pass un- 
interrujitedlv. At .M is a fixed knife 
which cuts the strings as (he cable 
passes and leleases the sacks, which 
fall on to the deck of the hattlesliip. 
'The rapacity of this cablew'ay is from 
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5<> to 6 o tons ]X‘r lionr in a moilerato 
sea 

The (iernian na\’al authorities lia\'e 
adopted , tiie Adam s\-stem after an 
€;pcnditiiiX'‘of o\er t/d.*”*'’ expen- 
ineiits, hut information as to lio\v 
many sliips lia\'0 been so luted is not 
obtainable. 

OIL-FUEL BUNKERING AT SEA. 

Without discussing' the merits or 
otherwise of oil-fuel, its emplo\'inent has 
the decided adwintafte that it can be 
bunkered cofnparatively easily 'I'lie 
United States Navy liave designed 
their battleshijis for the last live years 
exclusively for oil-fuel, and our own 
battleships of the {hict'n Elndhclli tv])e 
aie also so fitted. In one liaiboiir 
in the Caribbean outside of the Canal 
Zone a stock of 10,000 tons ol oil-fuel 
IS jierinanentlv maintained by the 
United States, an amount about siilli- 
cient for the supply of a duision of oil- 
biiinmp' battleships of the.lrciuu/type 

It lias been surtitested in ,\merica 
that till' oil should Ik' biinliered by 
the maime cableway, like coal, and 
that it should be takiai o\'ei m tanks 
holdin;^ a ton, but as it re imu li e.isiei 
to ha\'e a hosi' communic.itioii iH-tueeii 
the vessels, wliii'li need not be liiy'li 
up out ol the reach of the water like 
the coaling cable, but c.iii be low down, 
the idea has ne\’er been exploited. 
The British .Admiialtx', sa\s Mi .spencer 
Miller,* ha\'i' inasteied the .ut of oil- 
IninkeimL,' at sea and the ap])aratus 
re earned on then own oil tank ships 

The following re gatheied fiom Mr. 
S])encer Millei, the pioneei willi twenty 
ye.irs’ ’exiierielK c with the maiine 
cableway 

The Hiitisli AdmiialtN re<|uire a 
ttiwing speed 01 at le.ret 10 knots 
while re-fuelmg at sea. 1 liey coaled 
at sea in i()o(i at a sjieed ol II knots. 
The British Admiralty’s tank steamer 
Pelroliiiiii transhipped oil at sea at 
towing' speeds abo\-e 12 knots 1 he 
method they enpiloy is iiracticable 
when the* sea is smooth, and is illus¬ 
trated in h'ig dj. Shippiivj, Illii<;lrcilcd, 

‘In a pa|i*r rftui before tlie Soijefv of Naval 
Ar<-hitoc't.'j aiitl Marine KiiKineerH, Vol 22. 1014 


XovemlKr 2n<l, 1912, says:—“The 
operation of linnkeruig at sea while 
steaming at a rapid rate re regularly 
carried out by way of training. . . . 

Other nations have now adopted this 
method, which is very ellectree, but 
needs great care in seamanship and 
no little |)ractice ’’ 

The British battleships t«)w the 
oil-tank ship One hawser tows, and 
a secondary line supports the oil-hose 
by hangeis .it fiequent intervals, 
riiis plan was tested by Unitoil .States 
ships with .1 small hose The tank 
steamer I’lirohnni c.irries 900 ft. of 
5 m. di.imeter Ilexilile bronze hose, 
weighing () Ills, to till' lineal foot, a 
total of .S.ioo lbs. Till' distance be¬ 
tween shi|)s Is about (100 It. The 
greater portion of the hose drags in 
loops 111 the sc.i (see h'lg .Sg), and this 
results 111 longiliidmal strains which 
tend to d.image the hose. The loops 
are also apt to g.ilher down against 
the bow ol the towed ship, which 
allecls the lowuig, and they form 
shaip bends wliu h m.iv shorten the 
life of the hose Mighty tons of oil 
per lioiii are thus tiairehipped. The 
United St.ites I'rial Board, testing 
tills method between the luel ship 
Arrl/ilisd .111(1 thedestiover ICrti'illlg/ell, 
Used a 2l in hose They reported 
the dilTuiilties substantially' as men¬ 
tioned above 

big. d.| mduates diagramm.itically 
an nn|)ro\ed .11 rangenieiit for support¬ 
ing the oil-hose while tr.msliippmg oil 
at sea. The same si/ed automatic 
tension engine alid i.irryiiig cable 
tlswd III 'the nun me cableway are 
required for a piojier siqipoit of the 
oll-hose bee of the sea .\n oil-hose 
supported m this manner peimits oil- 
bunkeimg to be earned on m heavy 
seas. The automatic tension engine 
furnishes the necessary elastic medium 
for paving out and taking m the 
siqiportmg cable as demanded by the 
motion ol the ships. It maintains a 
unifoim tension on the supporting line, 
and ])revenls any lashing or whipping 
,of llie hose while the operation is 
being carried on in a heavy sea. 
The weight of the 5 m. met.at hose 
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and the oil to he supi^oitwl hv the* 
suspended ealile is double tiie weight 
of the carnage and coal-bags of the 
marine ealileway. The necessary ten¬ 
sion in tlie sup]iorting line would be 
the same in both instances. 'I'lii' oil- 
hose IS a uniformly distributed load ; 
the bags of coal a concentrated load 
frequently in the centre of tlie span. 

The automatic tension engine now 
installed on the collier Cyclups will 
develop a tension of iS.ooo lbs , and 
will sustain a 5 wi. liexilde bron/.e 
hose and a i in. diameter i.teel \gre 
rojie on a span of 600 ft. wifli a de¬ 
flection of about 58 ft. The rear mast 
of the Cyclops, with its heavy pulley 


block secured to the mast-head for 
coaling ,11 sea, is needed lor oil- 
biinkenng at sea The I'olher ('vclops 
carries oil-fuel and coal. .Many iif the 
Ihiiti'd .Stales battleships burn botli 
kinds 111 liiel. ! he Cvilops can de¬ 
liver either fuel if provided with a 
suitable oil-hose, reel, and oil-])uiii])s 
f.lil-hnnkering at sea l)v this method 
tan l)e c.irned on in a heavv sea, the 
time required for setting U]i and 
taking down the hose would be re¬ 
duced, and all damaging strains in the 
line minimised. 

TJh' Aitlonuitic I'cnsion linyim . -The 
latest type of tension engine in use 
with the l.idgerwood nuirme cableway 
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rnj sr> •ikos'S f'Kt'xioN of sj'rino i>ri') 

sm)UlNtJ LHVKH iONNKi’TIOSS HKTUKKS 

and liquid fuel bunkcrinf,' j)lanl is a 
sdf-coiitainc'd unit. It has two steam 
cylmders driving a common crankshaft. 

pinion on the crankshaft drives a 
Kcar finnly keycd»to the drum spindle. 
Tile drum is connected to the drum 
spindle lyy huge coil springs, allowing 
a limited rotation of tlic drum on its 
spindle. Any change in tension in 
the rope causes the drum to rotate 
slightly on its spindle, and this motion 
is utilised^ to operate the controlling 
valve which increases or lowers the 
steam pressure corrcsirondingly. This 
spring-druiii construction, therefore, is 
a feeler or detector of tension changes. 


OK SM.O.I. OTOMVTIC TKN'sluV K.SaiSK. 

ItLM l.\l> UK CON-TRol.I.F.K VO.VK 

The steam for opiVating the engine 
is iiftrocliiced into the cylinders through 
a novel form of controlling valve. 
This valve regulates the amount and 
pressure of the steam supplied to the 
cylinders. A coarse threarl is cut on 
the hub of the drum (see lug. 85) 
The drum itself forms a running nut 
on tlie hnl), so that the limited rota¬ 
tion of flie drum 011 its sjiindle, or 
rather upon its hub, will cause a slight 
lateral motion of the drum. This 
movement is transmitted by a lever 
connection between the drum and the 
steam valvc» in such a way that th<' 
steam supplied to the cylinders *bears 











a definite relation to tlie tension in 
the cable. 

I'ig. 85 illustrates a small automatic 
tension engine. It shows jiart of the 
drum in section, revealing the volute 
springs and on tlie left-hand side the 
thread on the hub, together with the 
control lever reaching right down to 
the pressure-control valve. A slight 
increase in the tension of the cable 
produces a reduction of the steam 
pressure, permitting the rojx' to over¬ 
haul the engine and restore the tension 
to normal. A reduction of tension 
produces an increase of steam pressure, 
again causing the engine to act as a 
take-up to restore the tension to 
normal. The tension developed by 
this engine in pulling in is slightly 
less than tlie resistance set up m the 
calile to overhauling, but for all 
practical puiposes the tension is mii- 
foriu and constant, Ihxperiments at 
the testing-station have been made in 
an endeavour to determine the interval 
of time between the slackening of tlie 
cable and the starting of the engine, 
but no one has been able to measure 
the interval, i'o all intents and (.mr- 
poses It is mstantaneons. 

In addition to the automatic control, 
the engine is provided with means for 
manually legulating the tension by a 
hand-wheel. 1 f this be moved one way 
it inereases the tension, and in tlie 
other wav it decreases it. In prae- 
lice, therefore, after the main cable 
has been secured to the battleship, 
the operatoi turns this wheel by 
degrees, graduallv increasing the work¬ 
ing tension of the mam Cable, 'An 
indicator on the engine shows what 
tension is being maintained at the time. 

The automatic tension engine pist 
described is one of the only two 
devices at present known which can 
compensate and maintain a uniform 
tension m the cableways for re-fiieling 
end on under way. The other is the 
Adam tension winch, which foims the 
essential portion of the ajiparatus 
adopted by Germany. These two 
appliances perform succc.ssfiilly what 
the sea anchor failed to .do. I’lston 
(be irpncumatic, hydraulic or steam) 


or weight compensation, with block 
and fall, have proved to be impractic¬ 
able, as they do not allow sufficient 
latitude, wliich in the opinion of Mr. 
Spencer Miller slioiild not be less tlian 
200 ft., besides there are other inherent 
weaknesses, into which we cannot enter. 

THE MECHANICAL TRIMMING OF 
COAL IN THE BUNKERS. 

The great saving of human energy 
which can, as we liavc sfcn from 
the foregoing, be aehie\«d over 
and over again by judicimis capital 
e.xpenditure, is not by any means 
limited to the operation of getting 
on board and into the bunkers 
of the millions of tons of bunker coal 
which we aniuially dispose of, hut we 
can record a furtiicr saving by nie- 
chanicat trimming in the bunkers 

I'Toiii the last Board of Trade 
Keturns (for we learn that 

about 24,000.000 tons of coal are 
annually shipped as bunker coal for 
mn igation purposes, and we shall not 
be lar from the mark to assume that 
half fins amount, say 12,000,000 tons, 
are put on board by hand at an e.x- 
jX'iise of about pd. per ton. Using 
self-trimming rolhers and lighters, this 
can lie done at an outside and m- 
clusn’e cost of gd. per ton, cepud to 
an annual saving of f joo.ooo; and 
if mechanical trimming m the bunkirs 
of 50 per cent, of this quantity, or, 
say 6,000,000 tons, is added a further 
saving of 2d. ]X'r ton can be elfectcd, 
winch gives a total sa\'ing of £350,000 
per annum. This further siving of 
£50,000 witl be made apparent in the 
fiillowing. Rut let us first unflerstand 
that it IS not only men we must 
release; the saving of both men 
and money is absolutely necessary, for 
to win this war we want both. 
Cheapening any process is in substance 
tantamount to the saving of men who 
may lie better employed, and it is 
only by the adequate provision of 
money, or money’s worth, that the 
fighting forces can be efficiently main¬ 
tained, and in increasing numbers 
equipped and munitioned. 

The hunker capacity of large liners 
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IS from 6,000 to iS.ooo tons, and under 
normal conditions the bunkers arc 
refilled or replenished thirty times per 
annum. If the usual side bunkering 
is employed, whether by hand or by 
mechanically' equipped 'colliers, only 
about one-half the coal can be de¬ 
posited by gravity, and if the bunkers 
are to be charged to their total cajia- 
city, the other half of the coal will 
have to be trimmed, and it usually 
takes from Mo to loo men to keep 


pace with the coaling il theic is to be 
no del,IV ,ind the ship got ready foi- 
sailing ,it the scheduled time. 

Xow this trimming can be done by 
ti ni.uhine which is ('apable of throwing 
tlie coal to a distance of 50 to 6(1 ft., 
and it such niaehines are placed under 
the shoots from the coal |)oi ts on both 
Sides of the vessel, the bunkers can be 
completely tilletl. ' 

The progenitor of this m.ichinc was 
dcsigneil b\' tlu* l.ite .M de Hronwer 










' oi Hot Coki' Conveyin' famo, and it 
was first utilised to send a continuous 
stream of coal into horizontal gas 
retorts (see Mg. 64), Mt'ssrs. W. J. 
Jenkins & Co., Ltd , of Retford, have 
e.xploited this idea, and its marvellous 
success must he placed to their credit.* 
From >0 to 40 such machines 
are neci'ssary for a large liner, the 
e.\act '-iiiimher deiieiidiiig upon the 
arrangement of the bunkers. If 6 
such machines are fed simultaneously, 
the tiimniing can he performed m 



about iS hours, and adding to this 
18 hours for getting that coal in which 
requires no trimming, the hunkers can 
be filled in 36 hours. 

The first of these mechanical trim¬ 
mers were installed on the Olympic, 
of tlie White Star Line (after an 
experimental trial on the Ccl/ic). The 
cost of mechanical trimming is 6 5(1. 
per ton, while with hand trimming it 
is <S.5d, The I'ost per ton as maeV; up 


as follows : — 

d. 

Pow'cr . . . . .. .. 0.4 

Supci vision . .. .. .. i.o 

Maintenance and depreciation .. 2.1 
Drivers, and incidental expenses., j.o 

T.-tal .. . „ ..6.5 


• rill'' in.TLliiiip M.'i'i liillj 1»\ Mr. 

Wniti-r Wanl, .\s'.ck’ M Itiit <’ E., in u pa'XT I’oiitn'- 
Idift'ii to the Institution last yfy/. to «liom tliu 
aiitlio^ IS intlebtdil for .•ionie of tiic jinrticulars. 


The outline of the installation is given 
m Fig. 80 .* 

We may understand the simple 
principle on which the machine works 
liest from the diagram, F'igj 87. An 
endless band ik led bv three pulleys 
to describe a certain path, which is 
further inodiiied by the large drum 
which IS pressed against the band, so 
that it is ('aused to revolve with it. 
This large drum was originally hollowed 
out on its face to form a channel for 
the coal, which is ejected jvith great 
force m the direction of tlicvuirrow on 
the drawing, but m the jireseiit machine 
it consists of two pulleys each 6 in. 
wide to leave a clear .space of t.S in. 
for the coal. The steel spindk's upon 
w'hich the drums and rollers are 
mounted run m roller bearings, the 
u]iper guide-roller being supported in 
adjustable tension-brackets to keep 
the band taut. The band is 2 ft. 3 in, 
wide, built up of rubber and canvas 
to a thickness of | in. The motor is 
of JO h.p., with a variable speed of 
(>K) to 1,200 nrvs. per minute, and 
on account of the dust is totally 
enclosed The eontroller is fixed inde- 
jXMulcntly to the bulkhead, and will 
permit of five speeds of the motor. 

The maehines run on rails, so that 
they can he moved out of tlu' way as 
long as the eoal can be lowered by 
gravity, and the carnages upon which 
they are mounted aie arranged as 
turiitahk's. to permit a delivery of the 
coal fore and aft us well as athwart 
ship. 

The hopper of the machine receives 
the coal direct from the shoot at the 
side of the vessel, and from liere it 
passes in a vertical direction and 
parallel W'ith the moving band on which 
its jirogress is changed into a liori- 
zontal direction. The contact of the 
coal with the band gives file former 
the necessary kinetic energy to travel 
in free Ihght across the bunker, the 
speed of the coal being practically 
the same as that of the band. For 
mixed roal, large and small, it has 
been found tliat a lianit speed of 

’ By the coiirU'sy nf llic Council of the Institution 
of hhi^ineer.s. 



3,500 ft- por inin*ite iU'C('s>aiy. Tlic 
spare occupied by tlie macliines in 
tile huoker^ reduces the ca|iacity of 
tlic latter i)y about 4 tons of coai per 
in.ieliine, 1 he weiglit of each niacliine 
is about if tons, an'; witli its motor 
4 tons. 

PORTABLE LOADING AND UN¬ 
LOADING DEVICES. 

.■\s tile lesiilf of two \'eai^ of war, 
the scarcite of laboiii is more 
felt thaji e\er, and those ul the 
toilers still *.i\Mil,ible are often iiu-Hi- 
rient and l.ickine- 111 reli,ibiht\' Poil- 
able loading deiuces should theielore 
t.dce a loieniost position in all indus¬ 
tries where hiboui' must be s.i\ed bv 
a modihiMtioii of the existme >ii‘ntns 
oficrmtdi, and where it is dillu iilt 01 
impossible, owinp' to the pieseiit c'lr- 
cimistances, to install l.iriter plant 
J'oi^tible fthiiit is attr;tcti\-e foi several 
reasons, ft reiiuires pr.irtictillv no 
foundations, .tml is ap])lieable to a 
preati'i'oi lessei (le,t;ree lor the same 
(lass of wi.irk which is performed b\' 
more costly st.ationary plant, thoiiyh 
not (|uite so economical on aecoimt of 
liavinp' to he moved from pl.ice to 
jilace bj' hand, but yet the saviiip' 
efiected is so ;treat that it sliould be 
instalh'd at once wheiet’er jiossible 

'Hie stonntt ot co.il, ore, and other 
bulk materi.il 111 the ordmarv w.iv bv 
hand staiddn.i^ upon unprepared ground, 
and converseh’ its reclamation, repre¬ 
sent* a (oiisidei'able cost per ton in 
labour alone, not to mention the frri'at 
number of men so wastefullv emplo\ed. 
Practically eveiy industrial est.abiisli- 
ment, ’be it inme, lailwav, factorv, 
etc., stores some form of loose material 
m bulk 111 laif^e or small (pi.intitics 
•at various times and jilaccs, eenerallv 
m the open. I’liis m.itenal will pro¬ 
bably be brouttht b\' truck or wa.yon 
and is usually stacked bv hand, and 
when the time comes for its removal 
it is often so refikiced in the truck 
again. 

in Fig. MS a photograph is repro¬ 
duced which shows a fine lot of fellows 
(the best raw material for the army), 


the class of l.diour useil for hand 
stacking Such ,i scene is f.imili.ir to 
eveiy one who li.is to deed with r.iilw.iv 
and dock work \o one c.m c.dl such 
an extremelv priimtne method an\- 
thing but nils,Ills!,i<-for\, w.ii or no 
w’.ir. It adds the uimee<-ss.irv expeiist' 
of from .|d to is , .uioidmg to i iicuni- 
st.inces, to the cost of e\er\ ton 

h. nulled, whuli, nioieiwei. is .ibsoliiteK 
,i w.iste expi’iise .So to ()o pel (cut 
of these ideiitic.il men have been 
repkiced by the Miti hell St.uker ,ind 
Loader, made bv Messrs I'r.isei ei 
( h.diners, Ltd, aiul e\ei\ in.ichine 
illst.dled will h.l\e (he s.ime beilelu lai 
ellect It Is a simple iii.ichme tli.it 
c.m be handled b\' the toughest un¬ 
skilled l.diour, (hat leqiilles vei\' little 
powei, ,tlld It will p.t\ loi itselt m ,l 
veiv shoit lime. It consists of ,m 
oidin.iiv b.iiid coiivevei, mounted m 
such .1 wav llial it c.m be extended 
III either direitioii, tinned on ,i pivot 
to anv position m pl.m. r.icked to anv 
angle of iiuhn.itioii. and wheeled along 
to any |)osition re<|iiired. The tele¬ 
scopic movement is ]ieifoinied by a 

i. iek .ui'l pinion, the cli.ingiiig of the 
iiichn.ition bv ;i simd.ir device, while 
;i man can easilv revolve the machine 
bv h.ind .iboiit the ceiitie pm, or wheel 
the whole along the tr.ick. 

The driving power is liirmshed by ti 
small steam engine, eleitiic motor, 
or bv an oil engine The lo.iders tire 
m.ide for capacities up to goo tons 
pi'i hour, and will t.ike ,inv si/.e 
mat,■rial. 

The machine as shown in h'lg S9 
is used .as ;i starker. The receiving 
lurpper 11 iilaced close to the door of 
the truck to be disehaiged ,md the 
dehverv end extended .is reiiuired. 
riie material to be st.icked is then 
raked Irom the truck into the hopper, 
from which it is conveyed to the heap 
bv the band. Sevend rail-tracks can 
be placed parallel to one another at 
regnlar< interval' if a -ttirg'er storage 
area has to be Idled. 

I'ige 90 shows the same machine as 
a loader, for re))lacing the material 
back in tlie trucks. It is simply 
tnrncvl roynd and the hopfier allowed 



to bear against the heap. The mate¬ 
rial above the level of the hopper is 
then raked down into it, and ali below 
(about 2 ft.) shovelled into it. .As the 
heap recedes the conveyer extends 
automatically by its own weight, so 
that the liopper is always kept ti.ght 


The cost of upkeep and depreciation 
of this maclime is less than that 
recpiired on baskets to do the same 
amount of work. 

'Ibis conveyer can also be psed with 
great adv.mtage for handling sacks, 
etc., and for loading vessels at the 
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against the heap. The only material 
that has be shovelled is that 
actually below the hopper level, and 
the work on this comparatively small 
quantity is identical with the filling 
of baskets in the old method, without, 
however, till the carrying ..and lifting. 


quayside where no special loading 
machinery is provided. 

The .annc.xed table gives the dimen¬ 
sions and capacities of th(> different 
sizes of the Mitchell Stacker and 
Loader :— 
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A poi tSl)lc*bund conveyor moimtnl 
•on two Urge road wheels is made bv 
Messrs Spencer & Co., Ltd , and is 
shown III h'lg. gi. This can lie used 
lor goods in sacks and a great vanetv 
of other articles e.xcept bulk goods 
The tom'eyer is about 50 ft lung and 
entirely self-contained with its electric 
motor and driving gear. Anv number 
of u#its can Ix' so arranged that one 
delivers on to the ne.xt, and the 
distance thus covered by the goods is 


])iMctiiallv unlimited (ieneiallv the 
machines are used lor eoiiveving from 
a warehouse to .1 vessel ni railw.iv 
truck, and rict' vci'-a, and also lor 
removing goods from one pait ol a 
waiehouse to another 

Portable appliances for stacking sacks 
are also made by Mi’ssis Sjiencer. in 
which hodi a canvas rubber band and 
special chains are used as tlu' mi'ch- 
aiiK'al ineihum to ehwate the s.icks. 
Idoor space m warehouses is too 
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valuabk' to accoininoiiati' onlv a siiiftk’ 
ooxaTiiit; of sacks, and t<i store tliciii 
two deep IS all that can lie done 
convenientiv by nianu.il laboiii. The 
third l,i\'er would be costly to pl.ice 
bv hand and pang-jil.iiiks, not to speak 
of stackinp' them ripdit up to the 
ceiliiift or roof. Machines which will 
do this work, made by the afore¬ 
mentioned firm, are shown in I'dp' (J-i. 
fitted with an endless eainais-rublicr 
band, and in lugs, pj and 9.4 with two 
endless chains connected by traverses 
ninninf,' on wheels at each end. The 
canvas-rubber band is provided with 
hard wood slats to increase the friction 
betwteii the sack and the band, and 
thus prevent the sacks from sliding 


back when an incline of over 20"' 
or thereabouts has been reached 
Both machines liave a considerable 
range of adjustment. 

riie jrortable inclined conveyer with 
the band (Big. 92) will deliver at anv 
point between 7 ft. (> in. and 15 ft. 
b in from the ground. The varying 
incline of the convever is adjusted by 
hand and screw gear which raises or 
lowers the framing from the axle of 
the two large diameter travelling 
wheels, the receiving terminal of the 
band remaining jicrniancntlv in the 
lowest jrosition An automatic (ceding 
device is coupled to and driven from 
the main conveyer, in the form of a 
small au.xiliary slat conveyer. A sjx'cial 
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'.ack-truck is shown in the illiis- 
ti.ition, with a stcd pkito liiiigisl ,it 
It- lo^i’cr end. The loaded truck is 
nin upon the wooden rani]i, .dso 
shown, and on the Innpa'd ])lat<' bnilf^ 
released the sad; sIkU's oil tiie tiiick 
\’ia the •feeder on to the I'liiivevei 
Sever,d men can teed ifie band with 
Slicks while one man st.iiids on fo|) 
ot tiM' stack and .idjiists tlieni on the 
pile As a matter ot fait, the coii- 
ve\ei will take thi' sacks as List as 
tliev can be put on. 

The electric motor whiidi dnves the 
cpnw'ver as well as the peariiig which 
latter reduces the speed from a com¬ 
paratively •fast motoi to a jiidii lolls 
band speed of from too to 200 ft per 
minute -are siniydv stowed awav be¬ 
tween the ffaming and in steel casings. 


so that tile maclimes ean be left in 
the h.iiids of (lie iiiost unskilled 
labour .Ml they have to do bevond 
feeding the (onveyer is to ino\’e It 
into liesh positional and adjust the 
mclkiie as ^iccasioii arises 

The chain-driven s.n k-piling elevator 
is shown 111 two positions big p; 
rejireseilts the inai'hme 111 its lowest, 
while Fig. ()g shows it 111 its highest, 
working jiositioii, the dilleience ill 
height being ii ft and 22 ft above 
the ground. The hand-wnich adpist- 
nient wili, ol course, jxWlit of anv 
intermediate position The machine is 
mounted m this case on four swivelling 
wheels (or e.isv tnniing. The motor, 
countershaft, and chain drive to the 
lower fermiijal are all clearly visible 
m the illustrations. 
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Fig. 95 represents a sack stacking ol any heiglit. The motor whicli 
elevator of the Heplnirn Conveyer Co., drives the elevator is reversilile, so 
Ltd., Wakefield, which needs no further thatthesaineapparatiiscanbeusedwith 
explanation after the preceding dc- c(|nal facility for forming the stack and 
scription of a similar device. The for removing pa/^kages from tTic stack, 
speed of the sacks is given as 8o ft. Hinged tables or platfornis areprovided 
per minute, and they can be stacked and these can be used in the following 
up to a height of 25 ft. manner Hy means of a hand winch 
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Where go»)ds m cases or similar one ol the tables is adjusted to the 

articles luen., to be stacked!, .Messrs, same level as the existing stack, or 

Spencer recommend their vertical ele- thereabouts; the motor is next started, 

vator in preference to the inclined so that the elevator will ascend at 

machine, and sucli an ajiphance is the side remote from that> on which 

shown in Fig. 9(1. The overall height the platform has been adjusted. .Any 

of this jiarticular machgie is about jiackages placed on the receptacle on 

23 ft., but it is made for w’arehouses that side of the elevatoi' will now 
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ascend, negotiate the upper temiinal, sli])pmg backwards when the ship is 
and dt'scend on the other si<ie until high out of the water and the eon- 
the platform is reached, when the vever is working at a steep incline, 
recept.icle continues on its downward The machine is driven by an electric 
patli. leavmg the jiafk.ige, however, motor through suitabh' gearin.g at the 
on the platform, where a man receives suli- ol the convever. It is mounted 
it and translers it to the st.ick In on ,i jiair of laige diaineler lo.id wheels 
oidei to disiX'i'se the si.Ilk, the .idjiist- at about the centre ol its lengih, and 
nieiits ai(“ shghtlv miidilied. The it N also litted with .i pair of smaller 
motor IS reversed, that is, runs in the wheels at either extremili' I'Tie o\'er- 
opposile direction, .ind il a ji.icka.ge is ,ill len.gth of the conveyei is 5 ; It. 
now leniiA’ed from the st.ick and The app.ir.itiis is reversible, so that 
placed iJ[)on the pl.itform, one of the b.iggage can be discli.irged lioin the 
now ascenifcn.g receptacles will lilt shi]) on to the ipiay 
* It fiom the platfoiin, ascend over the Similar ha.ggage eoni-eu-is aie ni,i<le 
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upper terminal of the elevator, and telescopically, to shorten them when 
descend on the,other side until it is not in use, in order to facilitate their 
Impeded by a similar platform, whicli movement on the quay They are 
will arrest the package while the only ,jo ft long in the closed position, 
receptacle jiroceeds on its endless and can thus be utilised for all dis- 
journey round and round taiices between 30 and 30 ft. i he 

Baggage conveyers (sec i'ig. 97) for makers* of tliese macMWSss are also 
•taking passengers’ luggage from the Messrs. Spencer & (.0., fdd., of Melk- 
wharf and discharging it on the decks sham, whose labour-saving devices are 
of large *\tlantic liners. The ha.ggage so well known. 

is placed on an endless belt 4 ft. 3 m,, An^armour-plated band conveyer is 
wide, litted with wood slats which shown m»Fig. 0<S in side view, and 
prevent a*ny possibility of the articles big. 99 in end view ft is 25 ft. long, 

lOI 





but cun be any length commensurate 
with ousy transportation. Such con¬ 
veyers are used for handling gritty 
materials and run at from ,50 to 120 ft. 
per minute. They arc also used to 
convey bricks from the kiln to motor 
lorries, carts, or railway trucks, and 


in the side view, and two adjustable 
stanchions, one at either end, keep 
the conveyer steady. These latter 
supports are really not necessary, but 
as the conveyer is kept in the same 
position for some considerable time 
while each kiln is being emptied, it 
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Tig. 100 slum's one thus eiiSployed. was thought quite worth while to fi.x^ 
Like all the foregoing c.xainples, this them well in position and thus pioteet 
conveyer is drii'cn by electric motor them against accidental disarrangc- 
and is portable on fair* sized road meiit. 

wheels. Its height is adjustable by • The endless belt is of solid-woven 
means ,of the four Iinnd wh'eels sliown bituininised cotton canvas,, and the 









irmoiir platin;; is intnj'luci.'il to pnitcct 
:he liolt^lroni tlic cuttiiif,' ctk’rt of tlio 
bricks 'I'lic steel strips are heavily 
lapanned and lastened to the licit by 
two or three pron^ted lasteners I'linched 
over on the underside. 

Before the introdiietion ol these 
conve\'ers the average cost ol loading 
into carts by hand was is per i.ooo 
bricks Only one vehicle could be 
funded at the time by two men, and 
tins took on an average one hour. 
W'e Use the term “ average ” aih'isedly, 
beeaiise at the front of the kiln it will 
be reeognijed as infinitely less costly 
than, when the bricks have to be 


brought light from’the iiiside oi back 
poiTion of the kiln With the con¬ 
veyer m operation the same two men 
load III one hour three motor lorries, 
I’ljiial to the work of six men formerly. 
It iiiiist also be pointed out that m 
addition to the actual saving ol labour, 
the vehicles are not standing idly 
waiting, as they forinerlv did 

The c«st of loading bricks is 

now a small fraction over .pi , which 
slim includes jiower, men’s labour, 
iipkeej) and^we.ir and tear, renewals, 
intere-jf and redemption chaiges, in 
fact, everytiiing and on a liberal scale. 
The threefold merease of turnover 




mean'. al>o that tlie kilns do not cool 
down so nuicli, as tlicv are available 
for new cliart;es mucli quicker. One 
man can whia-l tlic conveyer from 
jilace to [dace on a well-pavetl vard, 
hut when the yard is soft two men 
are reciuin'd, and the same two men 
can do all that is necessary to adjust 
the eonf.’e\er in position, connect the 
Ihxihle metallic liose encasing tlic 
wins start the current, and then load 
the ( onveN'er. 


of the Hepburn Conveyer Co , Ltd., of 
Wakefield. 

Portable bucket elevators are very 
suitable for reclaiming the., dej-josits 
from settling tanks or pools which 
are frc<]ucntly found in connection 
with mining plant. Whether siirh 
tanks are enclosed bv concrete walls 
or whether siTnply holes in the gioiind, 
it matters not, hut as the portable 
elevators are mounted on rail tnicks, 
it is more economical when kvving out 
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.\ similar conveyer is shown in 
h'lg. loi. It is suitahlv mounted on 
a lattice frame lunged to fixings on an 
ordinary Holster wagon, anti arranged 
with a sliding base ami composite 
petrol motor ilriven gearing. It is 
used in connection with railways, 
gasworks, (parries, and in any place 
where stac'K of granular material are 
to be loaded or unloaded. 

Mg. 102 is a similar conveyer, but 
instead of running on a niilway track 
it is fitted on a motor lorry bane and 
broad|traction wheels for 'use on soft 
ground. These coin'eyers are the work 


a new settling i)ool to give it an 
elongated rectangular form, not less 
than 50 vards long, so that the elevator 
can reach right acres'), and best o,f ajl 
to liave one such pool on each side of 
the rail track. 

I'snally such elevators are of the 
nomenclosed chain type, and as they 
generally work in an inelmed position, 
tlie chain of liuckets must be fre¬ 
quently supported b\' gimje rollers. 
The whole of the elevator is supported 
at its centre on Iniiinioiis resting on 
the portable steel frame. .The power 
consumed m driving such an appliance 
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IS 6 h.p. for a capacity of 20 cubic yards 
per liour. Figs, 103, 104, and 105 
sliow different ways of applying the 
apparatus. 

By the kind permission of The 
Engineer, we give the following de¬ 
scription* of one of the latest of the 
many labour-saving devices used in 
the United States. It is a portable 
and .self-propelling elevator for loading 
loose materials- such as sand, gravel, 
broken stone, coal, etc. into carts, 
railway wagons and wheelbarrows. It 
IS made in different forms, one of 
which is represented in I'ig. loO. 
Here a steel frame carries an endless 
chain of buckets which pick the 

* I'Yidfi Th<’ i)} JiitH*I'M'i 


material off the ground and discliarge 
it at the top into a bin and spout. 
The frame is mounted upon a jiair 
of " caterpillars," each of ^ which lias 
its own motor, the machine being 
turned and steered by varying the 
speeds independently. It can feed 
itself against the pile of stone or 
gravel, and can move about the yard 
at a s]iecd of 75 ft. per minute. Its 
weight is a little under 5 tons. It 
measures about 15 ft. high coverall, 
7I ft. wide, and has a, bearing of 
4I ft. between centres of “ caterpill.ir ” 
sprockets. The 23 buckets ha\-e a 
capacity of one yard, and discharge 
at the rate of thirty biickeU ]ier 
minute, so that fully one cubic y.ird 
per minute is delivered. The bucket 
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One o£ two Miip-Disci to gin;; (irain Elevators at Meadowside frananes, Clyde Navigation Trust, Glasgow; 
^ capacity 25C tons per hour eacn Erected by SfkNCKR & Co., LTD., Melksham. 



chain is driven h\’ a steel link Irelt 
which passes over a niotoralriven 
drum on the frame and over a 
sprocket on tlie Inirket shaft at the 
head of tl^e iiidder. Mytor*; of 5 h ]i. 
are used. 

h'or loadiiif,' into wheelhai rows and 
tubs or into the small railway trucks 
used at (]uarri('s and stoye crushing 
plants, this high machine is re)daced 
l)y one having a ladder frame of a 




much flatter angle, or even hon/ontal. 
Some of these machines have to revolve 
bv fiirjing the entire machine, as in 
,the case illustrated. In others, the 
gladder frame is mounted on a turn¬ 
table liase on the imderframe, so as 
to revolva independentlv of the move¬ 
ment of the “ caterpillars ” These 
weigh from 3 to 10 tons, according 
tOfSi/.iii, all being of flic same general 
type, e.xcept that the buckets are 
driven by gearing from a motor on 
the ladder. A development on a 
larger scale is a machine for unloading 
biyges and railway wagons In this 
case a gantry s])ans tlie rails or canal 
slip, and »n it traverses a frame 
carrying a curved ladder or Inicket 
boom which can bo raised, lowered 
and swung 'as desired The vertical 


end of the ladder e.xteiuls into the 
hold of the boat or the bodv of the 
truck, and from the tipjier horizontal 
end the buckets discliarge material 
n)>on a convever belt, riiose macliines 
are being introduced bv the (leorge W. 
jarkson Manufacturing ('niniiany, of 
Chica.go. 

The Jeffrey Loader is a most I’lysatilc 
macluue on siuul.u lines, and is 
exeeuted in a varu'tv of designs 



I Hi I'll ctunvni.i: luwi-Miiy is tussiuin'S 
Ullil "FTII-Im; TlNK.s 

(lilfering hut little in outer appoaraiKc, 
lull embodviug attributes which make 
them applicable to all kinds of loading 
from oil the ground to anywhere 
within their rc.ieh Wiieii the fust 
machines were designed thev were 
intended for handling antliracite coal, 
but thev are now ‘inade to li.mdle 
smalW bituminous coal, sand, gr,i\ el, 
line cement, fertiliser, and sueh-like 
materials. They can be mo\ed ae- 
eordmg to the condition of the ground 
hv one or two men, and it it is de¬ 
sirable to load or unload some distance 
oif, the loader can lie liitched to the 
wagon and hauled to tk' scene of 
action Tliese loaders made 

with and without leeiler attachments, 
the use of which is of considerable 
advantage, as this device pulls the 
material to the elevator buckets and 
(fispcnso? wttjj luiman laliour for push¬ 
ing tlie material down tlie pile into 


107 

















V 



!Hi IDS I.M\l>l!t IV IlfM SKI' ‘"M’lri'IN 

• 

the machiiu;. The feedn (iiiivi'ytT it frotii iH-coniing rut.milled witli the 

c.in be raised and lowered bv r.ible niiiiim!,' iiiacliiMei y , a ■'haki'r screen 

and hand-winch ; the calile runs can be provideil bv means ol which 

throufih telescopic pipes w'liicli piotect the cual, etc. can be sifted before 
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loading. Tin.' machines are made self- 
propelling, and require only one man 
to operate e.xcept when the elevator 
is raised or lowered, when two men 
are tenqiorarily neees.sary These 
machines are built for caijacities of 
from 40 to 60 tons per hour .An 
attachment may also be liad for baggin,g 
the material, particularlv coal , by 
raising a hinged plate at the cud of 


the shaking screen the coal can be 
made to drop into a bag hopper after 
having been screened, the sacks are 
attached to the discharge spout, and 
are filled by opening a valve. Or .1 
shoot can be provided which extends 
to one side of the madime, so that 
the sacks can rest on the ground while 
being lilleil 

With the previous description of 
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Minilar macliiius the (UTompaiiying 
illustrations sliotiki require no furtlier 
explaiiation. I'ig. 107 represents the 
general arrangement of the tvqri' of 
the niaehines, I'ig 108 the inaehine 
lioiisei! for transport. The dust hopper 
IS removed and is seen lying on the 
ground log i(K) shows a motor- 


driven loader liandlmg sand at the 
rate of one enbie \'ard per minute 
(note tlie serrated edge of the buckets). 
In lug no we have ,i loader equippi'd 
with screen and dust lio])per for 
handling sand I'ig 111 represents a 
loader driven bv a gasoline engine, 
handling ernshed stone from a storage 



111 





mi Ml -iKMiin i.iunr.u inNi>i.iNt. ^F.KT^.lsKK 


pile to ;i railway truck I'l.c'- >i- a 
loader handling anthracite coal and 
screening it at the same time 

For handling fertilisers these loaders 
are most successfully used, taking, for 
instance, the raw material to the mills. 
whereb\' practically all slun'illeis are 
(‘hrnmateil, and the number ol wheel- 
biirrow and car men is reduced, as 
they do not lia\'e to w.iit for their 
load. When ojn'rating on a pile of 
hard complete fertiliser, a loader will 
dig itself in automatically until tin- 
nniterial thus uiulercut breaks loose 
from above and soinetHiies even bnrie^ 
the lower end of tl^i' machine, but such 
a caving m will in no way interfere 
with the handling, and m case of a 
jam the clutches will sli|) and prevent 
iueakage. When loading Soft goods 
no pitkers arc necessary on the pile 
as the material will likewise slide down 
to the loading point All shovelling, 
with the e.NCcption ol that ol one man, 
can be dJ^ej^sed with, and he is only 
used to clear awciy under tTie wheels 
of the machine as she moves into the 
pile. Fig, H i shows the old-fashioned 
method iif handling fertiJiser by hand¬ 
shovelling, and at the same e* tablish 
ment the introduction cv- the Jeifrey 


Loader has dispensed with hall ll e 
men. and the scene appears now as 
shown 111 Mg 114. in which the loader 
Is sfcii just starting to work on a pile 
of ,icid |dios|)hate which h.is stood for 
two months I'lic substantial construc¬ 
tion of tile machine will iieriml of its 
being driven into the jiile nndei its 
own [lower at tlii' rate of 4 ll lier 
inmulc. .\s much as 4 id, per ton 
has been sav'ed in lianilling ieitiliser 
111 this w’ay The Hritish a,gents for 
the Jeffrey Maimlactunng Compans 
,ire Messrs. Miigh Wood i.S: Co, ltd. 
London, who iias-e an ,\mcricaii evpeil 
on th('ir staff, and can theri'lore answer 
all (|iiestions concerning these machines 
immediately without ha\ing^ to refei 
to their iiriiicijials across the water. 

[lortable loading and unloading 
deviee not on wheels, like those 
previously described, but suitable lor 
liandlmg and placing m position by 
a crane, is one of the most important , 
it is ajiplicablc to the handling of 
praetically all goods m and out of 
ships, and is known as Donald’s patent 
slnji elevator-coiive5'er, manufactured 
by Rownson Drew &' Clydesdale, 
Limited, London, We say “ practi¬ 
cally all goods ■' advisedly but we 


112 


might have almo<;t said “ ah goods ” : 
for although this system is more 
usually employed for larger individual 
loads, by changing the carriers it can 
handle l^lk goods nearly as well as a 
bucket elevator. Thc'goods for which 
this system is more generally employed 
are objects in barrels, sacks and cases, 
crates of bananas, rabbits, poultry, 
etc., as well as cheese* carcases of 
mutton, and even quaiters ot beef. 
I.ikc all elevators and coni'cyers, this 
loader t contimiouslv working, and 
individilil Iliads are generallv Jilaeed 
into its receptarles or “ slings,” as 
tliey arc called, by a gang of men. 
The speed at wliieh the elevator- 
conveyer works is (lo ft per minute, 
and the pitch of the reeepl.ieles or 
“ slings ” varies between i ft. (> in, 
and 3 ft. 4 in., so that it re(|uires 
<1 gang of si.x men to keep tiie elevator 
fullY loaded The use of tins appliance 
means larger rapacitv with the same 
sumber of men, small wear and tear, 
less noise and less damage and break¬ 
age to the goods handled. The ma- 
eliine can readih- he adapted to any 
rise or fail of the shij) due to alleiatiou 
in the water level or tlie cni’go woikiiig, 
and the same macliine e.in be used 
equally well for loading or for un¬ 
loading. 

fmr specific puriioscs flic elevator- 
conveyer is built hist, ))ortal)le, 
secondly,semi-]K)rtable, say at the quay, 
and thirdly, attached to a warehouse 
on tlte ciuay. The first, portable, is 
the most usual form, where the ma¬ 
chine is bodily lifted by a crane on 
to the deck of tlie sliip to be cleared. 
Tlie sedond type is earned from a 
gantry with an extended )il), so that 
tile r'cssel can Ue iilumbed in a few 
rtilndtcs, while in the tliii'l ty]X' the 
machine is usuallv cantilevered fiom 
the top of the warehouse and is 1 liieliy 
used for loading and unloading lighters 
and other small craft. As we arc 
dealing witli portable devices, we must 
omyinvestigate the first ot tiiese three 
ty^cs, but the principle is the same 
in all three. One of tlic self-sustained 
portable Donald elevator-coin'cyers is 


shown in Fig. 113 in the act of being 
lifted aboard a W'liite Star liner 
for unloading puiposes Fig. 116 gives 
a nearer view ol the m.ichine on a 
carriage being wheeled alongside tlie 
ship jireparatory to being lifted aboard. 
This particular m.iehine is one of five 
supplu'il to the London and North 
Western Railway (’omp.my at (larston 
Dorks for unloading bananifs fiom 
Filder’s N: Fyffe’s steamei^. fhe \'iew 
shows how the machine can be reduced 
to its inininuuu size m its housed 
position, the earners are all looped 
close together and the eli.nns can be 
seen festooned along the iqiper part of 
the framing, the two tiTininals but 
shghtls overh.mgmg. one ,it each end 
of the niacluue The .qip.iratus in its 
housed coiuhlioii is placed aboard in 
sirIi a way that one of the terminals 
plumbs the hold, and tlii' otlier (extends 
o\er the side of the vessel and 
re.ielies either on to the ipiay or over 
a barge alongside, or. m fact, readies 
over lo the spoc where the cargo is 
to III' dumped I'lie leceiving tenmmd 
Is now siiiwlv lowered into the liold 
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and a balance \vei{,dit wliicli has been 
previously lowered is attacdied to that 
end. The delivery terminal is now 
lowered in like manner on to the spot 
where goods are to lie received. Tlie 
normal machine is of such dimensions 
as to reach to the bottom of tlie hold 
of an average vessel and likewise to 
roach down to the barge or dock 
level alongside. The portions of the 
strand of the conveyer not in use at 
any one time are accommodated in a 
supplementary bight formed by an 
additional, what might be named 
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intermediate terminal. Tins teriiinal 
consists mainly of a ]xiir of sprocket- 
wheels on a spindle which can slid'e 
back and forth on a prescribed hori¬ 
zontal path. By allowing the movable 
terminal to tiavel in one direction, 
the convener can be extended to its 
uttermost limit, liy increasing the 
vertical bights and so reducing the 
lengths of the chain in the supple¬ 
mentary bight If the movable ter¬ 
minal is taken m the opposite direction 
the vertical bights are shortened. 
The diagram, l-'ig. 117, will elucidate 
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till'- A and H arc the two main 
tciniinal-^, A bciiiK lowcrci! into the 
hold and tlicic held taut liv the 
liaiif^iiif; \vcif,dit I’, \shile I. k the 
iiitcrmcdiati' tciminal wliicli hv lt^ 
lateral motion ran take ii]) -lack oi 
])av out chain a-, niav he re(|iiired 
1 ig. 117.1 a- an alternative si'lieme 
'1 he end terminals consist ol ,i |Mir 
ol s])iorket-\vheels and tlie distance 
ap.irt of these wheels will hi' deter¬ 
mined bv the siae of the oh]ects to 
lie loaded ; thus, for carcases of 
imi^tm the spiockets and tlie chains 
are 5 ft 6 in. apart, while foi (piaiters 
of beef they are 7 ft. apart, the 
carriers themselves are formed of 
can\'as tJlinps or loops and are iS 111. 
narrower than these dimensions, 111 
order to leai'c li clearance of 9 in. 
a1 ‘e^cli sido lietwecn the simp and 
the centre of the chain, so that the 
sliny for mutton would be .f ft. wide 
and tor the quarters of beet 5 ft. It in., 
and for alt other caipo in pioportioii. 
'A'e miqlit say that the q-foot sling 
will liandle most things, such as 
cheese, crtltes ot bananas or rabbits, 
carcases of mutton, and most gootis 
Ill barrels and sacks. The makers do 


quarters of beef (thougli they have 
c.xeciited maehinos for dealing with 
such satisfactonlv), .is they are too 
iiinvieldv in si/.o, and tax the capacity 
of an orditiaiy ship’s derrick, 

The chains used are of .i very strong 
pattern, in. ])itch, and special links 
are provided at regiiLir intervals for 
suppoiting (lie caigi) slmgs » These 
links are cast togethiT with .1 short 
tiibe-hke attachment tiaiisciiselv to, 
but centr.illv with, the eh.im into 
which till' end of .1 length of ] m. 
steel tubing lits, when- It is seemed 
by ni'ets S,1 th.lt the ell.nils, with 
these sieel tube lengths ti.neising and 
coniieetmg them .it legiil.ii pileli, have 
the ajipear.mee ol a Imge lope I.uldei 
I'he slings iheniselves ,ue att.iehed at 
e.uh C'lid bv stout jute loops to a 
li'iiglh oi 11 111 steel piping which 
tits over and is held m position by 
the ’I m. pipes previoiislv mentioned, 
the whole hemg veiv subst.mti.il and 
exec'edmgly simple l-ig sliows 
one-the leeeivmg leiimn.il of such 
a eoineyei ill the hold ol the White 
Star liner A'li/itc at l'illmt\' Dock 
unloading a cargo of mutton. The 
steel tube tr.iveises with the att.lc h- 
ment of the loops can he seen cleaily. 



not recommend these conveyors for 
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Fig. 119 shows the delivery terminal 
of a machine unloadjng tlie ,s.s. Ayr- 
shirs, of the Shire Line, while Fig. 120 
shows the automatic unloading of 
crates of frozen lahbits ex s.s. Persick 
at the Canada Dock, Liverjxiol, and 
Fig. 121 shows an interesting installa¬ 
tion unloading bananas from the 
s.s. ZiSit, discliarging automatically 
on to a band conveyer. This par¬ 
ticular equipment comirrises four ele¬ 
vator-conveyers and four hand-con¬ 
veyers, all elcctricallv driven, and the 


Roller Runways are generally used 
more or less as fixtures, but their 
extreme lightness and consequent por- 
t.abilitv in short lengths, and the ea'^e 
with which they can be joined up to 
form long lengths, makes them very 
attractive for the handling of indi¬ 
vidual loads, and, requiring no driving 
])ower bovor.d the gravity of the 
descending loa<l, enhances their value. 
Roller runwavs consist of a series of 
small diameter rollers 2.1 in. to 3 in. 
and of a length about e(iua( to the 
* 



HG. 120 — I NI.O'DIVG Ca.ATlS ('F FR(*7.I-N K'HUnS 


rate of discharge exceeds 6,000 bunches 
of bananas per hour. The illustration 
shows one bunch just being dis¬ 
charged, whilst the two previous onrs 
are already 'travelling away on the 
band-conf^ye!'. ■ ' 

Many of these installations work in 
connection with portable gravity roller 
runways, but these are oply applicable 
for cases and crates presenting a flat, 
serfage on which they /can travel, 
such as tea-chests, ca.sed /ruit, etc., etc. 

/ 


width of the object. to be conveyed. 
They run on spindles which take 'thefr 
support and bearings in two longitu¬ 
dinal supports forming units 0 to 
8 ft. long, which can easily be joined 
up. The pitch of the rollers depends 
upon the dimensions of the cases, a', 
they must rest at all times on not fewer 
than two rollers ; the pitch'must not. 
therefore, be more than half the length 
of one of the cases to Ije handled 
Thus, if the cases were 6 ft, long, the 
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rollers must not he more th:in 3 ft y\ m loo We m'o thus that the 
apart, whereas for a rase 2 ft. lone hall-beaiin.es li.ive a little advantage 
the rolleis must not^ he more than o\'er the roller-heaimgs. hut against 

I ft. apart from centre to centre that will ha\e to he t.ikim into coii- 

SiKh_^i^llbTS randy jini in oidinary sideration that tlu* rollt'r-lie.irings last 
hearings as, if they did, the resistance longer and are not so easily damaged 
would he so great th<it the loail would h\' the rough us.igt' they almost in- 
not run down the incline unless it w.is variahly leivive 

so steep that the cuni'e^ing dislami* Messrs 1 lie lletihnin (onveyer Co, 
could only he very short e.xcept the l.td . of Wakeheld, .ire the niifkers of 

goods had to he coii\’eved from a a jiortahle tira\il\ Roller Conveyer, 

great height. The fundamental prmci- whuh N ilhisfrati'd in h'lg 122. This 
pic is tfj^suppoit the tollers m such a t\'pe of con\e\'er. whft'h consists of a 
• 
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way as to reduce the resistance to their senes of rollers running in ball-bearings, 
revolution to a miniiniiin Now, of all is mounted on a lattice girder under- 
the mechanical devices at present at frame. It is used, of course, tor 
flur ‘command, there are none wdiich lowering onlv, as the operation is by 
answer this jiiirposo better than the gravity and automatic, requiring no 
ball-bearing, the roller-beaimg being a motive pow'er hneli goods as boxet, 
good second. The former will permit jiacked meic li nidise, eti*. (.so long as 
a well-made box to descend an there is»a Hat base w+iicbo can slide 
incline automatically of j in 100; down a very gradual incline) can be 
for tea chests q to 4I in 100, and handled by it. .is an example, we 
fof empt’y cases 6 to 7 in 100; may mention that for ins.tance cases 
while with roller-bearings the minimum , weighing 40 lbs can tic conveyed a 
incline is, for good ixi.xes, in 100, distance of\ioo ft if a descent of 5^ft. 
for tea cliests 5, and for empties is available,'^vtiicli would be about tlie 
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lu‘it,'lit ()I till.' Iloor ()[ a niiKvav truck 
above the j^'rouiui, but as a fall of 
3 to 5 per cent, will Ire sullicicnt for 
the p'ooiis to tra\’el by p'ravity if ill 
Piiitable cases, it will be seen that, all 
circuiiistances heiiiy favourable, a dis¬ 
tance of nearlv -too ft. could be 
nej.;otiate(l if necessary 

The mai'hnic here illustrated is 
5I) (t loiif,’ and Is tor de,iliii,y with 
wooden boxes in both directions, and 
the l.ittice tiiiderfraiiie is, tlieiefore, so 
arraii^'cd on a central tniiiuion that 
its operation can be (Msily reversed 
bv tiitiiif,' the niaclnne wliichovcr way 
it IS wanted. The orollers, as alreadv 
stated, are jnovided with balHieanugs 
and are made of solid cold drawn steel 
tubes with the ball-bearinrts at the 
ends attaclied to the framework by 
means of suitable s|)in(lles or pins, 
according to the si/e of roller eniployed. 
TJiis, together witli the jiitch of the 
rollers, largelv„depends upon the class 
of material to, be handled. 

Very similar to the gravity roller 
runs are the 

Live Roller ('onvever:, the difference 
being that whereas in the former the 
object placed on the rollers wttl run 
down un incline by granaV, in the 


hitter case tin' rollers are power- 
driven, and de|)end therelore no longer 
on ,i;r,ivit\-, bill c.in convey the obiect 
plaic.l oil them on a lecel or at an 
iiK line up or down. 

In rolling nulls, where the steel for 
our high explosii’e shells is now rolled, 
as well as phites, rails and bars of all 
Sections, the unfinished mils, bars or 
sheets have to ii.iss the tolls repeate ily 
as they assume their final iorni h'or 
this work " live rollers,” a form of 
conveyer ate used Ingots, bundles 
of wire, crop ends, etc . .ire conves'ed 
by these revolving rollers from pi,ice 
to place without han(l-Ial.Kmr. Such 
live rollers are sim|)ly a serie.s of 
rollers arranged as shown in Fig. I' j. 
Any object snlhciently long to reach 
across three rollers wjill, if laid ujion 
tills conveyer, travel forward by vil tuu 
of the revolving rollers, with at least 
two of which it w'ill be in contact 
until It has reached the end of its 
journey, h'roin the illustration we 
may easily understand the system.' 
The ujipor view is the elevation with 
the rolling mill indicated at‘ the left. 
F'rom the jiian we sec better how the 
rollers are driven by a jiair of bevel' 
wheels each. The first tiifce rollers- 


are close together, all the others being 
pitched 4 ft. 6 in. apart. The rollers 
arc 40 in. long and 20 in. diameter. 
In this particular case'the whole jilant 
is arrange^ to be portable on four lines 
of rails, so that it iTiay be placed 
opposite any roller mill. M, and M, 
are two electric motors, the former tor 
propelling the machine and the latter 
for driving the rollers. ‘ 

Tlie chapter on Portable Devices would 
not be complete without some men¬ 
tion of Tloating Devices, of winch 
the folrfiwing are the latest e.xaiiiples. 

• FI-OATING GrAI.N' U.N'LOADERS. 

What has been said in connection 
with pneumatic plant on shore also 
applies to floating grain nnloadcrs. The 
system and general arrangement are 
so similar that an illustration, Fig. 
124, will suffice. 

There can he no doubt that in spite 
of tjie great initial cost of such a 
plant and the comparatively great 
{Siwer consumption of even up-to-date 
plants, those pneumatic iinloaders are 
the most important of sucli floating 
devices, though the tloating bucket 
elevator is a close second. 

It will perhaps be best to compare 
tlie respective merits and adaptability 
of both types before going into a more 
detailed description. All floating grain 


unloaders must, of course, he mounted 
m and upon a pontoon. Tlie pneu¬ 
matic system, whicli loiiMimcs about 
four time-% as iniiili power as the 
bucket elevator, iiecessaiilv reipiires 
a bigger engine and holler, therefore a 
much larger jiontooii, and entails a 
eorresjiondinglv higher e.xpeiise. The 
cost of the rest of the maehmery is 
also more for the pneumatic- i^stem. 
.•\ii e(]inpnu'nt for an lioiirlv capacitv 
of 150 tons reiitiires yo h p. for the 
bucket elevator and 250 li.p, for the 
pneumatic jilaiit. 

The insertion ol ,i ngul structure 
like that of a bucket clei-atoi into 
the hatches lakes geiieraily more time 
than the iron or coinpo-lle.xible suction 
pipe of tlie ])nciimatic. The way into 
the hold may be awkward and the ties 
and liracings lower down may likewise 
obstruct the way of the elevator leg, 
and worst of all a great amount of 
trimming is necessary to get the last 
of the grain to the elevator, while the 
pneumatic requires [iraetically no 
trimming. 

In rough weather the bucket ele¬ 
vator cannot be used, while the suction 
pipe of a pneumatic plant can be led 
into the hold without admitting the 
rain. Tlie trimming work being in¬ 
jurious to licalth and unpleasant on 
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account of the dnsl, ri‘(|Uiros occa- 
-iional l)rt'aks, with a coilManictU dcli- 
cicncv in output, 

It must uIm) he ifieiitioned that some 
maltsters object to the luc of .the 
jrncumatic jilant for liandliiift barley 
m the belief that it is iiijunous 
to tile grain. 

We thus see that although with 
the jmeuinatic system the expensive 
trimming is not neccss.ary, the cost of 
handling pej ton from all causes, 
interest caoital, fuel, labour, etc., 
is higher for the pneumatic, but the 
balance may be on the other side when 
unloading large ocean-going steamers, 
in the saving of demurrdge. 

When one has to choffse between' 
tlie tfvo types all these'.actors have 


to be taken into consideration before 
such au important decision c|jn' be 
m.ule. Generally sjieikmg the^pneu- 
in.itic IS more suitable where large 
cargoes Iroin ocean-going steamers have 
to be dealt with in jiorts wkeh con¬ 
stantly and legularly receive such 
cargoes, that is, all the year round. 
In all other cases the liucket clcvatiy" 
woukl be more economical. With 
reference to the trimming, it is only 
fair to mention that under some 
circumstances a large gang of men 
have to be kept coiistantlv employed 
for other jiurposes, and their time when 
Used for trimming m.iy on that account 
not be so costly as if they were em- 
jiloyed purposely for it. 

Barges and pontoons fitted with 
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bucket elevators in such -a way tliat with <in exceedinglv liift Immp and of 

tlie elevator proper, supported from such proportions that the aiiiinal could 

a ]ib, boom, can bc^ dropped into the neither raise its head sufficiently to 

hold of a grain ship, have been de- bring its chin over the edge of the 

signed and erected in a great variety feeding trougli, nor move its mouth 

of ways, but tliey did not rexidi their freely about the bottom of ihe trough 

present perfection until Mr. A. H. when the lirst dilficulty,» ha;l been 

Mitchell, bulk gram engineer to the surmoimted, and that owing to its 

Port of London Authority, sot himself topheaviness the poor beast had to 

^the task to lavish his inventor’s skill spread its stout legs wide in order 

upon.the problem. The older types that its centreAif gravity should not 

have been humorously likened by ov’'crtop tlte mark ; while Mr. Mitchell’s 

■“ The Electrical Times ” to a camel elevator is like, ed to the far-rcach*ing' 
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projiortions of the giraffe with the 
celerity of the mongoose, tlie poise 
and elegance of the gazelle, and with 
an appetite tor g>'ain that is appalling ; 
all done by balancing. ,U is a fact 
that none of the older floating un¬ 
loading devices have the lle.xibility 
of the latest type, though they have 
done and are still doing excellent work. 

We will coniine our attention to a 
brief description of the Mitchell Ele¬ 
vator, as the brief wc hold is for the 
adoptiijn ok-the best and most labour- 
saving appliances more than for their 
historical development. 

The photographic view, Fig. 125, 
illustrates one of two floating elevators 
built upon this system to thb order'of 
'iMeWs. C. J. King iSt'^Sons, Bristol, 
for .use in tl^e Avonmoiith Dock, by 
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Messrs. Spencer & Co., Ltd., Melk- 
shain, Wilts. The normal capao'ty of 
these elevators is 100 tons per hour, 
and the maximum reached is 120 tons'. 

The telescopic elei'ator leg has a 
total length when extended of 44 ft., 
and 27 ft. when closed. The endless 
chain carrying tlie buckets is so 
arranged that wheh the leg is Ifiwefetl, 
as much chain is let out in front as is 
taken up at the back, so that it remains 
at a constant length and even tension. 

Eacli elevator is driven by a direct- 
coupled electric motor of 16 b.h p. 
at the head of the elevator, thus doing 
away with all driving qjiains. It is^ 
carried on the end of a cantilcv.s-r jib 
of 30 ft. centres, which in turn is 
carried on the top of<> a cantilever 
post 26 ft. 6 in., centres, the post 






rotating on trunnions carried on tlictop 
ot tlie turntable Ifi ft, (> in above 
the deck 

The top of the jih is provided with 
a convi>'e^ band w^jich carries the 
gr.iin from the elevator to a sliuot 
'unning down the post, which in turn 
'.lischargcs into swivelling shoots 
through the deck into ^lie well ot a 
second, but station.irv, elevator. Tliese 
swii’clling shoots an- so arranged that 
thev aiitoinaticallv adjust themselves 
for every movement of the elevator 
leg 'I 1 ie ^land is of eanv.is and 
rubber, and is proiided with diagonal 
ribs to facilitate the gram rimiimg 
uphill when the jib is dipjiiiig down¬ 
ward mure thatH2o°. The ribs are 
jilaced diagonally so that thev will 
run over the return idlers without shook 

The grain is ro-elevated by the deck 
elevator (also to be seen in the illus¬ 
tration) to any retjuired height, and 
dropped into a hopper from which 
It is weighed and delivered. 

Weighing IS accomplished by six 
" Avery '' automalic scale-, three on 
each side, which delii-er either into 
sacks, or shoot loose at will. The 
elevators are also jirovided with a 
means of delivering grain loose, and 
uiiweighed into barges on either side, 
and also with a jiortable conveyer 
for delivery ashore to bands on the 
quay when necessary. 

The range of motion is very exten¬ 
sive, the elevator being able to work 
fromo a point ’o ft. 3 in, below the 
waterline, and it can also be lifted 
'clear over the side ot a steamer having 
40 ft, freeboard. 

The electrical enerj^y is geiieniteel 
on board by a high ^Ileed engine and 
suction gas jilaftt. 

When reijuired for towing, the 
elevator can be turned right round 
and stowed over the top of the weigli- 
liouse in a jiosition of absolute safety, 
,sec h'ig. 126. 

The barge ujion which the elevaitor 

built i*s 65 ft long by 2(1 ft. 6 in 
overall, and has a dejitli of about 
10 It. 6 in. 


COALING LOCOMOTIVE ENGINES.* 

As far as this coiiiitiy is concerned, 
the nieciianical coaling of railway 
engines has only been adopted witluii 
comiiar.itively recent \'ears. Beyond 
one or two earlier and minor attempts 
by other lines, tin- 1 ondon d; North- 
Western Railway lias led the way in 
adopting really si-rviceable »iiistall.i- 
tions, and it is to be liojied that 
tills lead, and the exjieueiice gained 
by it, may nuke the meelianical 
coaling of railway engines jilav an 
indispensable jiart in tlie economy of 
oiir railway systems. The reasons tor 
oiir lagging behind m this respect arc 
rather complex : tiiev w'eri' given by 
Mr. (.' J. IT Cooke,'M.I.C.h:., in Ins 
paper on the l.oconiotive Coaling 
Installation at Crewe, but want of 
space does not permit us to go fully 
into them here. Probably the chief 
reasons are, the congested state of 
locomotive yards and the compara¬ 
tively close proximity of collieries to 
the coaling centres, and perhnjis also 
the fact that coaling by hand labour 
(an he done cheaply in peace time, • 
so that a large capital outlay for 
handling comiiaratively small (juanti- 
ties is not jiistilied, as it burdens 
the actual cost of coaling too much, 
so that then the monetary advantage 
between mechanical and liand coaling 
IS not very marked. 

We must here n.'alise that the 
coaling operation of railway engines 
IS generally intermittent in more than 
one sense, so tljjit a coinjiaratively 
small staff can coal the engines from 
barrows*or skips, lilled previously and 
between the rails of the engines at 
the stage for coal, conditions which 
do not obtain in other coaling plants. 

In America where mechanical coaling 
has been developed to a line art,,it 
must be admitted that the labour 
problems in one way or another-have 
been i^sponsible for till? advance. 
In this country labour has hitherto 
' been plentiful and inexjiensive, and 
thus it hastbeen practica+iy admitted 
befor* the war that the raised 
oldfashioncii coal-stage with ift hand- 



shovelling from wagon to a barrow 
or skip which can be tipped into the 
tender liy a simple crane was the 
best method us regards convenience, 
small first cost, anil e(|nally small 
upkeo]!. Hut the war has changed all 
this, and if it was over to-morrow 
the labour conditions would not be 
improved for years to come, so that 
we are more or less in the same pre¬ 
dicament in which the United States 
railways are, and a capital outlay m 
due proportion to the capacity ol the 
coaling jilant will he jiistilied and 
economical for years and most probably 
(or good. 

The international methods adopted 
(or the coaling of railway engines are 
various The one which ajipeals to 
the writer most is that used in the 
United States, where railway trucks 
arc taken up a gently inclined track 
by a locomotive and the contents 
dumped into bunkers at a level sufli- 
cieiitly high to coal the engines by 
gravity. 'I'his would be an inter¬ 
mittent method and probably one of 
the earliest. Another intermittent 
system is the locomotive crane and 
grab, which has the advantage that 
the, ashes can at the same time he 
removed by the same plant. 

The next development is one on a 
continuous system of handling. Merc 
a bucket elevator lifts the coal out 
of a pit (into which it has been dumped 
by a sclf-einptymg truck or by a coal 
tip) to a senes of overhead hunkers 
reaching either across the lines of 
rails upon which the engines are to 
be coaled, or alongside and between 
two tracks or two pairs ol tracks, 
into which the coal is deposited by 
one of the various types of conveyers 
More frcijucntly the gravity bucket 
conveyer has taken the place of the 
before-mentioned elevator and con¬ 
veyer, or ail inclined conveyer, like 
that cni])loye(T in the installation at 
Crewe, tabes tile coal from >.% track 
hopper to the bunker or bunkers. 

One of the latest developments is 
an inclined iconveyer of a special type 
(to be further described later), wvliich 
lakes the coal direct into Ithe tender 


of the engine without the intervention 
of bunkers, in which case the store 
of coal is contained in waiting trucks. 
This latter plan is probablv one of 
the best, as it occupies b"t little 
room. In the United Stales, where 
what IS called " run of mine ” or lump 
coal is practically universally used, 
the continuous system, which of neces¬ 
sity cannot Iftndle very large lumps 
without making the elevator and 
comeyer of unrca'-onalile diiiiensions 
for tlic ton-hour capacity of the 
plant, has been abandoned again for 
an intermittent system ' Ordinary 
bucket elevators have been used at 
an intermediate period with buckets 
24 in. to 36 in, Ir^ig by Jo in. to 
24 in. wide, but even these have 
proved inadequate for very large coal. 

The choice of the installation for a 
specific proposition depends naturally 
upon the available space and the dyty 
required. .A crane and grab would 
probably be applicable for the smaller 
capacity, while the other .systems are 
more or less ajiplicable for any capacity, 
from the smallest to the largest, 'the 
inclined ramp first described, and the 
plant with an inclined conveyer, re¬ 
quire a narrow and long area, while 
the other methods could be accommo¬ 
dated on a s(]uaro or oblong piece of 
ground. In congested yards only the 
vertical bucket elevator and the gravity 
and balanced bucket arc ])eriTUssible, 
as occupying the smallest site 

Wc will now go a little more fuHy 
into the systems already outlined. 
There are many more, but we are 
only dealing with the principal ones. 

A locomotive crane and grab are 
used more pa'dicularly in America 
for coaling railway engines. In the 
simplest form the eoal is grabbed 
direct out of the railway truck, swung' 
round to the engine standing on an 
adjacent track, and lowered gently 
into the tender. Frequently there is 
a pit between the lines where the 
engines arc coaled, into which the' 
ashes arc dropped during the coaling 
operation, and the same grab ejn 
remove the ashes afterwards into 
empty trucks. Sometimes self-unload- 
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Locomotive Coaling Stations oe 
THE L. & N.VV. Railway. 

The -automatic locomotive coaling 
plant started to work 1913 at Crewe 
is, as has b^en mentioned, the first of any 
magnitude erected m this country. It 
was described in the Proceedings of the 
Institution of Civil Engineers by Mr. 
C. J. Howen Cooke, who is responsible 
for the design. The inaiit features are 
a wagon tippler which dumps the coal 
into a track hopper and via a coal- 
breaker and inclined tipping tray 
conveyef, and delivers it into one of two 
•bunkers for two classes of coal, Welsh 
and '' hard ” coal. Eroni tlieso silos 
the coal is delivered, after passing 
calibrating chambys, to tin- tenders. 
The inclined conveyer is capable of 
handling 60 tons per hour. The blin¬ 
kers iiold 300 tons (100 tons of Welsh 
and 200 tons of “ hard ”), whieh is 
sufficient to coal all engines during 
the night without the conveyer work- 
mg. The average daily (24 hours) 
quantity doled out to 140 to 150 
engines is about 430 tons. A staff of 
three men by day and one by night 
are necessar^y, and tlie convever runs 
10 hours per day. This installation 
was erected by Babcock & W’ilco.x. 

The locomotive coaling plant at 
Camden Town, hkewdse of the L. & 
N.W. Railway, and (-([uipped In- 
Fraser & Clialmcrs, Ltd , is on similar 
lines, but minus the bunkers or silos. 
It was thus necessary to make the con¬ 
veyer of such a capacity tliat the con- 
tentsirf 20to25 buckets w'eresufheientto 
charge a tender, so that the conveyer 
must be running just for that short space 
of time^ecessary for tlicse few buckets 
to discharge. *The foaling at this 
spot was previously done by hand, 
jii3d.tt le sheds pi^vided for the purpose 
accommodated eight to ten locomo¬ 
tives simultaneously. Normally over 
a hundred engines are coaled here 
daily, while during holiday seasons 
this number has been greatly exceeded, 
*the staff required being, therefore, 
considcrajjle. With the new- arrange- 
Tnent the very largest engine can be 

•From “'J'he Hiigliieer ” of April 2,1915, by kind 
permission. « 


coaled in k’s'> than three mmutes, and 
not more than two men are recjinred 
to operate it. 

The plant, as shoun m the .rccom- 
panymg l-'igs, 127 to 130, consists of 
an undergrouml or tr.ick liopper liold- 
ing about 13 tons, over which runs a 
standard rail-track, .111 inclined bucket 
elevator and a tower containing the 
driving gear, a eontrol jilatforjn, and 
a coal shoot projecting over the turn¬ 
table siding, see h'igs. 127 and 129. 
The coal wagons are brought one at a 
time over the tmdorgroimd hopper, 
and if they are of tiie bottom-door 
tvpe their eontents may he discharged 
into the hopjier in the usual way. 
If they are of tlie end-door type, 
they are tipjx-d by liydraulic rams, as 
illustrated in Fig 12.S, 

The coal is jiassed from the hopper 
down a shoot into the buckets of the 
conveyer. The buckets have each a 
cajiacity of one-third of a ton, and as 
tliev jiass the ho|)[ 5 cr shoot at the rate 
of about eight a minute, the plant is 
cajxible of dealing witli about 160 tons 
an hour, or, say, 2j tons a minute. 
As the capacity of the buckets is known, 
the (juantity of coal delivered to any 
engine can be measured approximately 
by counting the number of buckets 
discharged. The construction of the 
buckets is illustrated in Ibgs. 129 and 
i,E> 

.At the tower the buckets discharge 
their contents direct into a shoot, 
which leads the coal down into the 
tender. 'I'he driving gear consists of 
a 15-h p. electric metor transmitting 
through spur wheels. At Camden Town 
two meif are emjiloycd on the plant. 
One attends to the moving and dis¬ 
charging of the coal wagons, while 
the other controls the starting and 
stopping of the conveyer and the 
coaling of the engines generally. 

Compared with the coaling shc^s 
previously employed, t 4 e plant takre 
up verji little room, 5* tha^ it*l 1 ?sults 
in a saving of space, wages and time. 
The charge for jiower used is very 
small indee^ The engii^ccrs inform 
us thjt the time now spent in coaling 
is less thiiji the r--- cL„r,i- 
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an engine on to the turntable, turn 
it. and move it away, and that tlie 
engine can be completely coaled, with¬ 
out loss of time, while it is waiting 
its turn at the table. In other words, 
the engines can he coaled and turned 
in no more time than it takes simply 
to turn them. 

The lati'st nchieveinent ol tlie L. 

& N.W. Railway (ompanv the 
coaling plant at lid.ue Mill, Liverpool 
This, again, widely dillers from the 
two earlier installations, and the pnnei- 
pal feature is the solution ol the 
diffieultv of filling the bunkers without 
resorting to conveyers or elev.itors 
The loaded wagons are brought bv an 
overhead circular line and are trans¬ 
ferred to a spur with double lines, 
one for the full and the otlier for 
the empty coal ..trucks, which lines 
terminate above the Ininkers and the 
trucks are unloaded in tlie wc'll-known 
manner. It will be seen, therefore, 
that practically no mechanical equip¬ 
ment is necessary. About 150 loco¬ 
motives are regiilarlv stationed at 
Edge Hill, including all tv]>es of 
pa.ssengcr, goods and mineral engines, 
bpth tender a«xl tank type. 

Prcvibuio to a.his new instijllation, 
the old hand coaling method was also 
here in vogue, and for an average 
day’s loading of about ^ioo tons a 
staff of 16 men, working in three 
shifts, y;as..required, and it.'took from 

I2S 


25 to .pi niimitc-s to coal an engine. 
Witli the new plant the staff consists 
of (1 men woiking on two i2-h()iir 
shifts, and it takes only to g minutes 
to coal the largest type of e.\prcss 
engine with about 7 tons of coal. , 

l.OCOMOTIVK ('o.JiI.INC, STATION OF TTIli 

X.IL Railway Company. 

1 he N.h, Railway Company is the first 
which followed the foregoing three ex¬ 
amples by the X.W Railway Company. 
It Is erected at the locomofu'e sheds at 
Daiiyeoates. ilnll The installation is 
electi leallv driven .ind has been pro¬ 
vided and erected by Spencer cX Co., 
Ltd , of Melksham, to the design of 
the Raiiwav Company’s (hief mechani¬ 
cal engineer, .Mr. V’iiicent L. Raven,’* 
'file underlvnig iinnciiile ofitRis 
coaling plant is similar to that of 
the nislallation at Crewe The whole 
of the machinery is electrically driven, 
the current being siijiplied fronl either 
of two (lynanios erected in the engine 
shed machine-shop, ai^jl driven by the 
sliop engine. I he sidings, togctlihi'' 
with the i-oiineetmg road on winch tlie 
coal arrives, .ire on a tailing gradient 
oi I in (}5 to allow the loaded wagon 
to be lowered by gravity to the hopper 
for discliaiging and then run into the. 
empty siding The underground hop 
pj?r has in tins case a capacity of 

•This uisfjilltif idii h.is bffii ftillv dcsorlbeti nmi 
illustrated in “'Jlie KnRtnet'r tif Oettdter 14Ui, lOifi. 
from wliieli tins « vfraet lia> been takiMi. 














VIO. [,‘51 ■ UKNKKM, \I!.U OK TMK hO»'OM()TI\li roAUNo vT\|toN i)K TUB NcMnU-r.AMKKN RAlf-\sa' ('<•, 

AT l>\tHVro\Tts, mi.t. 

20 tons, ;in(l tlu' coal from thi> lioppcr ty|H', holdiiif; lo cwt. with (‘<ich 
fall-; on to a JiKKiiif,' ‘'crccii, uliich ilolnciv. 

permit'- the '^mall coal to fall (lircct An additional commodity, not pro- 
into the rli‘\'ator, wlide the laiy;e \ided at Crewe, are two cwt. 

passes through a ciU'-her, wlmdi re- eleitrieally drix'en coaling cranes, for 

duces the lumps to siu li a size as will coaling the locomotives when the 

easily pass through the locomotive eli-vator is out of use. 'I'liey are so 

fire doors, and then deliver it on to arr.inged as to lift the coal in tubs 

the elvvator. The flow ol loal fioni from the ground level on to the loco- 

thfi hopper to the jigging screen is motive, and can lii^'Hrwed through an 

regulated by a gate oper.iled from angle ol about 130 degrees. Under 

the ground kwel. The crusher and normal ccTilditioiis the average number 

jigging screen are (yneii through of locomotives co.ded at this station 

smtalile gc.tniig by a 25 b.li.]). motor is 133 per day, and these require 

fitted on a jilatfiniii in the hopper pit .ip])roximately 273 tolls of coal, and 
Tlfe Tiunkers are also heie, the same as the elevator is designed for a 

as at Crewe, divided into two com- cajiacity of 30 tons per hour, it is 

partnients of too and 200 tons c-ip.u ity only necessary to riiii the plant during 
rccspcctivcly, for the two dilleient the daytime • 

classes of coal used. Tour delivery lug. 1451 gives a genflal view of the 
shoots are provided, two at each side station. • 

of the bunkers for coaling the loco- % • 

iTK^jives, ‘thus allowing four to be A^^E^RICAN PR.ACTIJp. 

coaled at the same time if desired. . To ^void tlic frequent breakdowns 
Thedeliveryshootsaieofthenieasuring contingent Vii handling larf^e>«oai in 
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bucket elevators, the Roberts & 
Schaefer Company, of Chicago, de¬ 
veloped the Holinen, or balanced 
bucket, coaling station, in which 
system the coal is liandled in buckets 
containing from one ton to two 
and one-half tons. These buckets 
are sometimes operated in pairs, one 
bucket counterbalancing the opposite 


bucket, or a single bucket is used with 
a counterbalance weight. The latter 
is the device more generally used at 
the present timl. < 

The coal is dumped as us^al into a 
receiving hopper below' the track 
level. Between this track hopper and 
the elevator^ shaft is installed an 
automatic fe-ding device containing a 
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cliarge of the >ainc (jiiantitv of coal 
as IS held by the large buckets without 
overfilling. The buckel winch usually 
operates in a \ ertical shaft engages the 
automatic'fi^.'der, which in turn dis¬ 
charges its load into the bucket The 
arrangement of the loader is such that 
the communication witli the track 
hopper IS cut off when t^e loader is 
being discharged into the bucket 
The Inicket is not of the usu.d tilting 
skip tvpe, but has a large lunged door 
on the front. 'l*lns door is held closed 
by rollei*s rimming on guides at the 
front of the shaft. When the bucket 
has reached the top of the coal bunkeis, 
the rollers follow a bend in the gnidc-, 
wliich allows the d#or (formed m the 
shape of a shoot) to open, see Idg. 1,52, 
and discharge the load of coal into 
the bunkers. 

The first plants of this tvpe retjuired 
the Constant attention of an ojierator 
to reverse the machinery, whether 
operated by an electric motor, steam, 
or gasoline powi'r. In the subsequent 
development of the art it was found 
expedient that tlie plants should be 
opeiated ac^omatically, leaving the 
operator free to dump coal or to take 
care of the oiling of the machinery. 
Tliis led to the introduction of an 
automatic reversing skip lioist con¬ 
troller foi operating the motor To 
start the machinery it is only neces¬ 
sary to ])ush a button, which energises 
a magnet on the controller. A plunger 
in ttiemagnet or solenoid has one end 
earned into a dash-pot, therefore when 
the magnet is first energised it requires 
several seconds for the plunger to 
Operate* and complete the electric 
circuit to the motor. 'I'his period of 
time may be regulated from five to 
ljfi>e»n seconds, "giving ample time 
either for the bucket to receive its 
load or to discharge it at the resiiective 
termini. At the top of the elevator 
shaft is located a slow-down switch, 
^ stopping switch, and a starting 
switch, Tlie travel of the bucket is 

the ratt of about 140 ft. per minute. 
Wtlen it strikes the slow-down switch, 
resistance is thrown into circuit, cutting 
the speed to about one-half, the bucket 


then proceed'' to the ''topping switch, 
and eng.igi's the '-topping switcli and 
starting switcli at tlie same moment. 
The stojipmg '-witcli .inests the motor, 
while' tile staiting switch only ener¬ 
gises the ni.ignet coil on the eontroller 
in the revoise operation I'liis leaves 
the bucket at the top several seconds 
to discharge its load heloie the cireiiit 
IS coinjileted to the niotoi to* cause 
It to reverse The niaehinerv, there¬ 
fore, contimios to opei.ite 111 tlie 
forward and revi'iM' motion until the 
current is cut oil fioiii the main line. 

Where gasoline or ste.im powi-r only 
IS available, the automatic reversing 
hoist Is driven iiy belt from the 
gasoline or st(*ain engine tlirough a 
series of cams and clutches, so that 
the engine runs continuously in one 
direction, while the hoist reverses 
automatically at either terminus, leav¬ 
ing a period of timi' siilheient for the 
discharge or receipt of the coal. 

Such a])])hances have been installed 
in nuini'rons |)lants, and are working 
perfectly, one of which is illustrated 
in h'lg. iqr Tor taking the coal from 
the hunkers to locomotives, the under¬ 
cut gate fei'der has lieen fonnd to lie 
the best method, as there is no 
blocking ol the gate opening when 
large lumps ,are present in the coal 
pocket. 

The Roberts & -Schaefer Company 
have recently developed, in addition 
to the ordinary undercut gate and 
apron used for delivering the coal to 
locomotives, a ineasiiring device which 
measures a fixed qiBTffitity of coal to 
every locomotive, and provides a 
check on the record of coal taken, 
see I'ig, 

The device is of heavy steel plate 
construction, and has a capacity of 
40 cubic feet, equivalent to one ton. 
As the driven shaft revolves, the 
mechanism opens the ^per or inlet 
gate, and closes it agOThst the^oii* 
of coal* when the li€pper» is hllcd. 
As the shaft fontinues to revolve 
•the lower .’gate is opened, allowing 
the coal to flow down th»»spout into 
’ the tender.^ This gate ws then closed 

" From the*' •Kngllieer," .Xuguat 



and tlic inlcl f,'atc again oponod, the roller on the arm C, shifting this 

Tlie shaft make'- four revolutions per arm to the left and closing the gate A, 

minute, and delivers tin- coal at the as in Fig. , Further revolution of 

rate of four tons per minute. It van the mechanism opens tlie discharge 

be started or stojiped as desired, but gate 1) by the arm If, aiyis,lien closes 

not with either gate [lartly oiieii. so it. When the end of the cam segment 

that the hoi>per is always either full releases the arm C the inlet gate is 

or empty, 'i'liis meehanisni is driven again opened to admit a charge of 

tiv an eleetiic motor of 'J h.p. When one ton of iioal. 

coaling the lireinan simjily lowers the In the United States similar loco- 
hinged spout l)v means of an endless motive eoahiig stations are m use in 

chain and gear, and then jiiishes a which the balanced bucket holds as 

le\er or button to start the motor, much as 15 tons at a eli-irge. 

A counter is .so ]ilaced tliat its ligures F'lg, 134 shows a eoalipg installat’on 
can easily he seou from tlie engine, of very graceful design erected by the 
Fefori' taking coal the lireman notes T. W. Snow Construction Co., of 
on his coal ticket (lie number of his Chicago, Illinois, U.S.A, 
engine and the mimlier shown by the F'rom the iigrres gu’en in the 
counter, sav 500, for instame After Proceedings of the International Fuel 
t.iking coal he enters the number then Association, the total cost ol handling 
sliown bv till' counter, sav 505, 'Ibis one ton of coal by a gravity bucket 
indicates that he has taken 5 tons, conveyer ajipears somewliat less than 
If till' next man’s ticket shows 505 for the same ]ierfonnance by ./tlier 
and 312, it will indicate that lie has conveyers. In a ])lant handling iso 
taken 7 tons. As each ticket must tons j'or 24 hours, the total cost 
show the niimbei left on the eoimter is placed at less than two cents (id.) 
bv the preceding engine, the series per ton. There is a great similarity 
must be eoiiseeutiNe, so that any m the h.p. eonsumed by the different 
attempt to show less than the amount types of coaling plant which is as- 
taken will be apparent. tounding. at least as far as the con- 

Fig. 133 shows the apparatus with tinnoiis elevators and eoin’cyers are 
the spout raised and the inlet gate A concerned, including, however, the 
open. Wlieti the motor is started, intermittent balaneed bucket type, all 
tlie cam B will revolve and engage working out at about id. per ton. 
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The handling by hicomotu’e grab and 
crane i-, more expensive. However, 
the cost- must vary wiHi the capacit\' 
of tlie plant, ftnd the lirger the ])lant 
the greatm . the neeessifv for the 
mechanical eriuipment. * 

CONCLUDING REMARKS. 

The foiegoing ]).iges lontain the 


V 

most important oi the known and 
approved devices (or s,iving, or aiding, 
I.ihonr Ill handling nndeiial. There 
.ire many other m.ichnies and systems 
which the author feels might ha\e 
been included with ad\',iiit.ige, but 
which he is rehntantlv (ompelled to 
omit Some ol the snb|ects thus 
< rowded out an' tin- mei h.inic.il weigh- 
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ing and registering of material ; cranes 
and grabs ; and cspeciall)' lifting 
magnets for all kinds of iron work, 
scrap as well as plates and girders, 
in addition to the use of the lifting 
magnet in the blast furnace industry, 
where it is used to raise the pigs from 
the pig-bed, one of the most onerous 
tasks for man, which the machine can 
do tcy the greatest advantage. Then 
there are all the other mechanical 
operations in connection with blast 
furnaces, such as stocking the raw 
material, and after weighing conveying 
it to the top of the furnace, and last, 
but not least, the casting machines 
should be mentioned, winch do away 
with the pig-bed altogether when 
their installation is possible. Kegi- 
ments of men could be formed from 
the men who might be relieved in 
collieries, by the use of machines for 
mining the coal, not only for the 
actual coal-getting, but also for con¬ 
veying it from the coal face to the 
roads. It is true tliat such machines 
are not either possible or economical 
in very narrow seams, but there are 
many collieries e.xploiting wide seams 
who are still employing the old me¬ 
thods, either in obedience to the men, 
or for want of enterprise, and this 
present crisis should be an opportune 
moment to install such plant. 

The principal and most obvious 
advantage of such enterprise is an 
expansion of the mining industry 
with the same labour roll, or a 
reduction of hands for the same 
output. The a*Ci^,>ge tonnage per man 
per day for handwork is about 2 to 
2^ tons, including all the men em¬ 
ployed in and about the mine. With 
mechanical cutters and coal face con¬ 
veyers the average tonnage per man 
per day is about 3 to 3i. 

Then there are hosts of other oppor¬ 
tunities for saving labour by employing 
‘-Jiei.^ i^achine to expel ashes from 
''ships, td hahdle coke from coke 
ovens, and endless loading and un¬ 
loading devices. There is hardly ai' 
industry ‘..here labour-saving appli¬ 
ances could 'not be used wi^h the 
grs rt^’r advantage; 


The imporftnee of handling all 
possible materials by machinery will 
not by any means cease after the war ; 
It will then be as esse'htial as now, 
because the world's marl^tp—the Bel¬ 
gian, French and Russian, and, above 
all, the German—will be disorganised 
to such a (degree that they cannot 
enter into/r serious competition for 
years, especially if we arc prepared 
with labour-saving machinery. Anil 
we must here take into account tliat 
the world's demands have ineicased 
by the war rather tliai^ di(iunislu;d ; 
thus an enormous amount of ■ ne\/ 
business, now hung up, is shortly to 
be shared presumably by the United 
States and Great /-iritain. If we pick 
out as an example only iron and steel, 
the above will be apparent. The 
world’s total export of the.se com¬ 
modities was 20,000,000 tons ]ier 
annum before the war, of vihich 
Europe supplied 10,000,000, and of 
this Germany, as the second largest 
producer and chief exporter, supplied 
6,000,000 tons. Now, if the war was 
over to-day, the credit and bounty 
system under which (^rmany has 
fostered her export trade must remain 
crippled for years. 

The country which can cheapen the 
process of production most stands the 
best chance of winning the maikets, 
and the mechanical handling of mate¬ 
rial is one of the chiefest aids to 
cheap production, a fact fully realised 
in the United States, and if wo do 
not fall into line now, we shal> know 
it later to our cost. 

The King said : " We are fighting 
for a worthy purpose, and we shall 
not lay down our arms until that 
purpose has been achieved," Well, 
this purpose demartds not only the 
direct personal sacrifice of many, 
but also national and industrial sacri¬ 
fices. In addition to the adequate 
equipment and maintenance of our 
fighting forces, our industries should 
produce more actively than ever to 
satisfy the immense demands of a 
manufacturing and exporting nation, 
to continue its usual occupations in 
order to produce the wherewithal^ 


l.')4 





which is after all tlfe sinews of a 
prolonged war. It is not mere plati¬ 
tude to arme that ihe man in the 
factory is necessary to success 
in the wif>^s the man in the trenches, 
the more so as peaieful industries 
have changed into factories for the 
production of munition| and equip¬ 
ments. and new factoric| have sprung 
up like mushrooms, all of which are 


impotent without an adequate staff of 
workers to enable them to pour out 
death-dealing weapons day and night 
This unfortunately must be so, but it 
IS of national importance to do all 
industrial work, war or civil, with as 
few hands as possible, and to harness 
the labour-saving or labour-aiding 
machine into service, to do that kind 
of work where no brain is ncifessary. 
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